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Judging by your response to the first issue of Personal Computing Today it is just what 
the shop-shelves needed. And to help computing’s new recruits further fathom out the 
computer scene this issue is packed with more information including machine reviews, 
hard and software reference lists, and three new regular features. 


This month we are helping to broaden your programming horizons with the first of 
a regular feature on computer games. We know that there are hundreds of digitally 
dextrous games fanatics out there who want to write their own programs. But if you 
have only a little programming experience actually doing it can be difficult, very 
confusing and sometimes a plain pain in the neck. 


GAMESBOARD will iron out the problems which face you in games theory. Each 
month it will with a particular type of game, or a certain part of games programming. 
Wargaming kicks the series off by showing you how to set about the arduous task of 
inventing a wargame. It explains what wargaming is all about, these vital things you 
need to include in your program, and how to do it. 


For those of you who have not taken the plunge and bought a computer of your 
own, turn to our second new regular feature LOOK BEFORE YOU LEAP. One of the 
biggest problems facing a computer buyer is the overwhelming choice of machines. 
LOOK BEFORE YOU LEAP will pinpoint a dealer every month and we will report on 
the shop and the sort of service they offer. 


The High Street chain store, Micro C, is the first shop to step into the limelight and 
reveal how it operates, what machines it sells and the software backup it gives to its 
range. We want to show you what to expect when you walk into a computer shop, and 
dispell the myth that computers are available to the chosen few. You can try them out 
in the shop with the help of trained sales people. 


Our third regular feature starting this month isa READERS LETTERS page. This 
is where you have your say. Remember, Personal Computing Today is here to help you, 
so don’t hesitate to pick up a pen and write to us with any suggestions about the 
magazine. The more we hear from you the better the magazine 
will be. Don’t forget that Micro Answers is there for your 
benefit too. That is where we take trouble to reply to the 
many technical queries that boggle your minds 
in computing. 


This month on the hardware side we 
are bringing you comparative review of two 
similarly priced and technically alike 
computers, the Atari 400 and the 
Texas Instruments 99/4A. In it we point 
out the two machines good and bad points 
to give you an idea of how the two fare in 
the comparison battle. 
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sei , Catch up on the latest moves in the microcomputing world in our 
news round-up. 
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Coalmine @eeeeeeeeesesc3.e@eeee#ee#eeeeeeseeeeeeseeee&eee e*eee 13 
Ever wanted to go ‘downt pits’? Take the easy way out and try 
retrieving lumps of coal from the depths of your computer. 


— SOFTWARE 


Prmteroid Lame oo. 56:60 ag lsce 0 eh 0 6 080 0 b 0 6 0's nb 0.0 oe ke 
Man the controls of your space ship, zap it into hyper space, and see if 
you can survive the traumas and tumbles of a rock storm — and land 
your space ship on planet located in terrorist infested galaxies. 


COMPUTER CLUBS 


NTE 526 coi a ke oc ew onc 6 Abie aw oiniie Chua, ole ecateeuh tage 
This month it’s the turn of Atari owners to pool the products of their 
programming experience. See what dirty deeds the Slough Atari 
400/800 users club is up to in its adventure project. 


TRS 80 "SOFTWARE 


PNET 20a eso 5 aie tes ss Gla eo eaten ee oe ees eS ee 
Summer’s here and the time is right for putting those pictures in a 
memory that never forgets. Photolibrary lists a program which you 
can use to catalogue your photographs to have at your fingertips 
when you want to take a trip down memory lane. 


Hae VIC Matured? oss. seo cs 060.0 oo bees ecclea soe ewe ee sO 
Commodore is soon to release a new computer to add to the VIC20. 
We take a look at this machine to find out what lurks beneath the 
much more powerful and vastly improved machine. 


Look Before YouLeap ...........cccccccccccccc es e D4 
Have you ever wanted to buy a computer but have never known where 
to start? Then our new regular feature is what you need. We take a 
computer retailer each month and look at the service it offers and the 
variety of stock they have in store. 


PAURAPVOTORS TOMRD 66 boc ou: 0le de win bi 0 0 0's Shen S OCe 8 abo ee ee 
Our lead feature this month compares two machines of similar price 
and facilities. We give you a good judgement on the performance of 
the two and tell you which comes out on top. 


Software Reviews ......... ccc ccc ccc ccc cc eee eee eA 
This is where our expert review team tussle with software and put their 
experience to good use for you. 
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EE ONO oe 5 isc Siok eRe Fe ee ssn cee 6 SE ee 
Here’s your chance to hit us with technical queries. We know there 
will be hundreds of them but our regular service is here to help you. 
See what’s arrived so far. 


SOFTWARE 


Trang ee eee ee es se . ees eo se ese ee e o es so > e e e ees ee ee e e e — se 49 
Fancy being pursued by a man-eating monster across miles and miles 
of barren wilderness? Then this entertaining games program is right 


up your street. 
PROGRAMMING TECHNIQUE 


SOTO SU RTE cocks x ei ew Rec be oF Cele Coos 50 eee ey OD 
Kicking off our regular series on games programming is Wargames. 
Find out all about them and how to put them on your computer. 


We RL UIOEE so vc cee os kee ee bee ev ecece ds e ae 
See what your fellow readers have to say about the ups and downs of 
computing. 


ZX SPECTRUM SOFTWARE 


RONEN alc a < 6:34 a8: Ofer Sls 06 0a oie ewe 6a ees aie 3 ce 
Tread carefully in ZX Reactor or you will find yourself blown to 
smithereens when one of the many nuclear reactors explodes. 
Guaranteed to give you a tense but tantalizing time. 


PO eg 56.6. i. 68 ad wie oe 6a 6a 6p ee aw ae O4 
The first computer from a new firm Dragon Data is soon to join the 
£200 micro computers on sale. We took a look at it to see whether it 
would burn up its rivals. 


SOFTWARE 


Ee a o's s Bin cB RAW e ee wld eek ee an Seen ae 
A quick and easy light-hearted program not involving teams of beefy 
men but the more genteel face of the moon. 


REFERENCE - 


GUO oie sa 6a Sek idis Os SCRE CONE ae OR Oe 6 Ro ee 
Find out the facts about micro computer hardware on sale by 
consulting our regular factfile. 


REFERENCE 


Software Checkliet (2: 0... occ ckie ois os bc omecc ws concen ade 
Here’s where you can find out what software is on sale for your micro. 
We list the titles and tell you where to buy them. 


=) 


Micro Terms eeeeeecs§eeeeesee#eseevxskeseeese#keeeesekeee#eeeeeee#eeee 94 
Don’t be puzzled by computer jargon, but if you are turn to Microterms 
where we explain what those weird words really mean. 
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FULLER FD SYSTEM £39.95 


Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum 


The ZX81 fits inside 

The tough ABS injection moulded 
plastic case measures 8” x 14" x 2%" 
and hooks up to your ZX printed 
circuit board in minutes. No technical 
know how or soldering is required. 


The ZX16K Memory Module will fix 
inside the case, using the new 
Adaptor Board at £9.75 or the 
Motherboard. 

By removing the ZX PSU from its case 
this can also be fixed inside. We will 
carry out the installation work free of 
charge if required. 


KEYBOARD LAYOUT: 

All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new 
line keys. The professional momentary action key switches have a guaranteed 
life of 10° operations. The unit is fully built tested and comes complete with a 
money back guarantee. 


INSTALLATION MOTHERBOARD: 
Simply unscrew the ZX printed circuit board from | Wealso manufacture a mother board which allows 
its case and screw it into the FD Case. expansion to the ZX memory and 1/0 facilities 


WITHIN the case, as well as our power supply unit 
and reset switch. 


Aa Code Ea Price + Qty Amount 


Fuller FD System 42 Keyboard & case Q405 fer ir Ca 

FD System Motherboard eee eee 

FD 16K. Memory Module ee eee ee 

FD 64K. Memory Module oo ees 

25 FD PSU 9 Volts at 2 amp. Bens aa 
%, 4% FD Shipping and Handling 7 eee | 

oe o Mail to FULLER MICRO SYSTEMS, 
OG S: The ZX Centre, Sweeting Street, Liverpool 2. England, U.K. 
7 SAE for more details — Enquiries: Tel. 051-236 6109 
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Pirates Without 
Plunder 


Talking of software it’s a business 
which isn’t always pristine clean. 

If a piece of software is good and 
selling well there are certain shady 
characters about called software 
pirates. Preventing anybody from 
copying software, be it a game or 
business program, is very difficult 
even if the author owns the 
copyright, 

So if you’re not careful these 
pirates make hundreds of copies and 
then churn them out a very cheap 
price. A recent case involves 
Audiogenic, a software firm 
producing VIC - 20 games. 
According to the firm’s managing 
director, Martin Maynard, 
Audiogenic claims to be the UK 
sitgilachicke and distributor of two 
games, Amok and Alien Blitz. But 
another film also claims the same. In 
fact, Arfon Microelectronics have 
been doing just that, and as a result 
solicitors letters have been flying 
back and forth between the two firms. 
Maynard said: ‘There are very poor 
copyright laws here. If we were better 
put we might make a big legal stand 
because the laws are so vague.’ He 
likened the situation to the video film 
industry where copies of the films are 
sold by the hundreds on the black 
market. ‘Some form of Parliamentary 
Act is needed to protect copyright’. 
he said. 

If firms can get away with 
producing cheap copied software, it 
does the buying public, the dealers 
and the original manufacturers no 
good at all and lowers industry 
standard. Unfortunately, the laws 
surrounding this subject are about as 
clear as mud. Let’s hope that if the 
result of this case goes in favour of 
Audiogenic it will deter cowboy outfits 
from stooping to infringment of 
copyright. 


More Support for VIC 


Now that we’re on the subject of VIC 
some good news for owners of the 
said machine. 

Commodore’s marketing 
manager John Baxter recently 
quoshed rumors that software and 
peripheral support for the VIC-20 
would be left out in the cold when the 
firm’s new computer range is in full 
production. 

Now that the VIC-20 is more 
established, software and add ons are 
picking up after the slow start when 
the machine was released. An 
upgrade printed circuit board 
basically the heart of a computer) is 
on the cards. This will transform your 
VIC-20 into a souped-up version, the 
Commodore 64, soon to grace 
computer shop shelves. If you want to 
have the full facilities of the 


Commodore 64 all you need do, in 
theory, is take your VIC-20 to your 
dealer and get him to replace the 20’s 
pcb with the 64’s pcb. And all for an 
estimated cost of £100, if Baxter gets 
his way. 

Final release dates of 
Commodore’s new range are being 
kept very quiet but indications are 
that the 64 and the tiny computer, 
the 10 will probably see the light of 
day by the end of the year. 


Atari Price Slash 


Since Atari took over its UK 
marketing early this year from 
Ingersoll, only now is the firm 
beginning to make its presence felt. 

Last month Atari slashed harware 
prices for the second time this year. 
Now the more sophisticated 
computer, the Atari 800 costs just 
under £500 with a total price cut of 
£100. And the basic machine in the 
range the Atari 400 is down just 
under £200 from £300. 

But don't get too excited, there is 
a snag. If you opt for the Atari 400 to 
use it as a proper computer, rather 
than a glorified games centre using 
plug-in cartridges, you need to buy a 
BASIC language cartridge package. 
That will set you back £50 but it does 
include a couple of Atari manuals 
explaining how the BASIC cartridge 
works. So in total you pay £250 for 
the basic computer system. I suppose 
every little counts. When Personal 
Computing Today went to press Atari 
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was about to further drop prices on 
some of its range. 

Atari isn’t really out to swindle 
you. In fact, it’s nice to see a 
computer manufacturer making a 
conscious effort to help its users with 
extra services. 

Would-be programmers are the 
first to benefit form one of Atari’s new 
schemes. The Atari Software 
Acquisition Program will provide the 
base for Atari users to pick the brains 
of the firm’s technical staff and ‘play’ 
with the machines installed in the 
unit. 

The aim behind Atari’s idea is 
two-fold. First, to help out users with 
technical problems without charge or 
obligation. And second, to provide 
the facility for turning good software 
into excellent software which could 
be marketed by Atari through its own 
catalogue or the Atari Program 
Exchange. 

That is an American project 
which accepted software from Atari 
users and the good stuff was sold 
through the Exchange, although in 
some cases it had to be slightly re- 
written. If the program is finally 
selected for inclusion in the catalogue 
not only does the author get the 
prestige surrounding it, but he also 
gets paid a royalty on sales of the 
program. 

Any software submitted is 
automatically entered for a 
competition ocurring every three 
months. The best piece of software 
wins a section prize and is then 
entered in another competition to find 
an overall winner of the best Atari 
program of the year. 

User clubs will be pleased to hear 
that Atari’s other brainchild is aimed 
at them. The firm wants to stimulate 
interest in specialist user groups and 
will let clubs have special packs 
containing the Atari programmer’s 
bible the De Re Atari, as well as 
demonstration discs and advance 
information on new product releases. 

Anyone interested should contact 
Anthony Jones, product manager, 
Atari International UK, PO Box 59, 
Alperton Lane, Wembley, Middlesex 
HAO 1FJ. 


The Apple Tree 
is Pruned 


Dealer support for the Apple 
owners is set to improve following 
Apple UK’s pruning of its dealer 
network by 230. 

Now the authorised list consists of 
352. Keith Hall, Apple UK’s sales 
director explains: “We want to have 
dealers that will work with the 
company and are committed to 
actively supporting the product”. This 
meant that small one man operations 
and the casual dealers had to go. 

This move was not undertaken 
lightly as every dealers situation and 
past record was taken into 
consideration. 

After putting each dealer up 
against this criteria it became clear 
that the people that had to go were 
the small, one man businesses that 
operated from home and the high 
street retailers which carried Apple 
computers as a side line. These 
people could not achieve the volume 
of trade or undertake adequate 
support and promotions that is 
necessary for a computer dealer to 
succeed in todays highly competative 
market. Buyers also suffered because 
these dealers lacked the technical 
expertise necessary to provide proper 
after-sales service. 

Now we can expect a more 
knowledgeable and responsive service 
from the UK Apple dealers. 


Toy Computers? 


A new breed of computer 
manufacturer is springing up in the 
guise of toy makers. 

Strange though it may seem the 
first to reveal its 32K colour ‘family’ 
computer was Dragon Data, the 
computing arm of giant toy maker 
Mettoy. And more recently the huge 
toy and electronic products firm 
Binatone announced its plan to 
undercut even Clive Sinclair by 
selling a £50 micro computer. 

Just where Binatone has found 
the expertise to do this is a mystery 
but hopefully if the firm’s dirt-cheap 
computer does get off the ground it 
will be better quality than its home 
television games centre. 

Last year Binatone was selling a 
very basic first generation games 
centre supposedly of the Atari Video 
Computer System ilk. But there were 
no plans to support the machine with 
extra cartridges and new games and 
the system has since faded into 
oblivion. Perhaps the firm’s 
programmers have been hidden away 
in a small, dark rooms putting their 
efforts into the new computer. 

Binatone itself could shed little 
light on the matter. All its top-level 
staff were sunning themselves in 
Portsmouth preparing for the Round 
Britain Yacht Race but a spokesman 
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said: ‘It will be more than six months 
before anything is known about it. It’s 
a twinkle in the chairman’s eye’. 

Sounds as if Clive Sinclair needn’t 
lose any sleep over Binatone’s new 
baby. 


In the State of Texas 


Software for the TI99/4A computer 
until now has been sparse but Texas 
i making a concerted effort to rectify 
this. 

Having plugged the machine 
since its relaunch about a year ago, it 
is set to give the software side a boost 
with a load of new titles. The 
additions total 16 ranging from 
entertainment for adults who are kids 
at heart with Munchman, another re- 
hash of arcade favourite Pacman, to 
the more serious business of personal 
financial aid. 

The nucleus of this new software 
stock is made up of 12 adventure 

ames by Scott Adams, one of the 
first adventure computer games 
authors. Included in this batch are 
Voodoo Castle, Strange Odyssey and 
The Count, all of which are on ROM 
cartridge and cassette. 

On cartridge comes the actual 
adventure program while the tape 
contains the characters and the 
scenario. This means that if you want 
to play another adventure at a later 
date all you have to buy is the tape 
and run it with the original cartridge. 

All the new packs should sell for 
about £25, expensive, but if up to TI's 
usual standard the software should be 
good. 


Spectrum Software Soon 


At last the much-awaited 
deliveries of ZX Spectrums are 
filtering through to customers 
desparate to find out whether they 
are over the moon or sick as a parrot 
with their new buy. 

The only trouble is that software 
for Sinclair's special is thin on the 
ground. But not for much longer. 
Three software suppliers are in the 
throes of producing Spectrum 
programs. 

Quicksilva is chomping at the bit 
to put its programmers to good 
practice. Ironically what’s holding the 
firm back is the Spectrum itself — or 
lack of it to be more precise. But Nick 
Lambert of Quicksilva promises: ‘We 


will produce some software as soon 
as we can. There will be newly written 
games for the machines, but in the 
same vein as our existing range’. 
ZX81 owners may know that 
Quicksilva (or QS) has a range of 
graphically good arcade games on its 
books. 

Melbourne House has got a head 
start however, It’s actually got its 
hands on one of the elusive machines 
and will release a bunch of programs 
to run on the Spectrum at the end of 
September or beginning of October. 
All the games are re-writes of Tandy 
TRS-80 software incorpporating ‘very 
sophisticated, graphics in full colour’. 
Some of the versions on sale will be 
Strike Force, Penetrator and 
Gobbleman (or Pacman as it’s more 
commonly known). They should cost 
about the £10 mark. 

Liverpool based Bug Byte has a 
space invader game under 
development which should be 
available within a couple of months. 
it is apparently an exact copy of the 
arcade game, so green meanie freaks 
have something to look forward to. 
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Breakout in Books 


Apologies are due to Tim Hartnell, 
for we neglected to mention that the 
wonderful Breakout program listed in 
last months issue was in fact from his 
book ‘Symphony for a Melancholy 
Computer’. Sorry Tim. 


BBC Microcomputer or Acorn Atom 


Acornsoft is the software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Atom. We know 
better than anyone the capability of 
the machines, we know how to get 
the very best from the hardware. And 
we have produced a range of 
exciting games, exacting business 
and useful household software. 


The Biggest Range Available 


Acornsoft software ranges from 
authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and LISP. Striking colour, 
amazing sound effects and powerful 


graphics are all used to the full. And it 
does not stop there. There is a 
complete range of manuals, 
accessories and plug-in ROMs. 


Free Brochures 

Just clip the coupon or write to 
us and we will rush our catalogue 
absolutely free. Can’t wait for the post 
ring 01-930 1614 now! Don't delay— 
do it today. Let Acornsoft help you 
get the best from our machine and 
open the doors to your imagination. 


Acornsoft and Atom are registered 
trade marks of Acorn Computers Ltd. 


ACORNSSFT 


4A Market Hill, 
CAMBRIDGE CB2 3NJ. 
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_ 16K CASSETTE 
£11.95 


SPECIAL OFFER 


"> WITH Hs, 
' SOUND! 


Prices include V.A.T. & Postage ae 
ae We have over ee 


| v tr ie 
1,000 programs for the Tandy ~< ' es, ae 
- Models 1 & 3, Video Genie ae ae 


Tandy Color Computers 
Send for lists - 


DEAL HOUSE, BRIDGES, BODMIN 
CORNWALL PL30 SEF TEL: 0726 850821 
DEALER ENQUIRES WELCOME 


WE WELCOME 
ACCESS 


Don't let its size fool you. 

lf anything NewBrain is like the 
Tardis. 

It may look small on the outside, but 
inside there's an awful lot going on. 

It's got the kind of features you'd 
expect from one of the really big business 
micros, but at a price of under £200 
excluding VAT it won't give you any 
sleepless nights. 

However, let the facts speak for 
themselves. 


You get what you don't pay for. 

NewBrain comes with 24K ROM 
and 32K RAM, most competitors expect 
you to make do with 16K RAM. 

What's more you can expand all the 
way up to 2 Mbytes, a figure that wouldn't 
look out of place ona machine costing ten 
times as much. 

We've also given you the choice of 
2956, 320, 512 and 640 x 250 screen 
resolution, whereas most only offer a 
maximum of 256 x 192. 


NO OTHER MICRO 
HAS THIS MUCH 
POWER 


Big enough for your business. 

Although New Brain is as easy as 
ABC touse (and child’s-playtolearnto use) 
this doesn't mean it's a toy. 

Far fromit. 

It comes with ENHANCED ANS| 
BASIC, which should give you plenty to get 
your teeth into. 

And it'll also take CP/M® so it speaks 
the same language as all the big business 
micros, and feels perfectly at home with 
their software. 


IN THIS MUCH | 


SO as a business machine it really 
comes into its own. 

The video allows 40 or 80 characters 
per line with 25 or 30 lines per page, 
giving a very professional 2000 or 2400 
characters display in all on TV and/or 
monitor. And the keyboard is full-sized so 
even if you're all fingers and thumbs you'll 
still be able to get to grips with NewBrain’s 
excellent editing capabilities. 

When it comes to business graphics, 
things couldn't be easier. With software 
capabilities that can handle graphs, charts 
and computer drawings you'll soon be 
up to things that used to be strictly for the 
big league. 

Answers a growing need. 

Although NewBrain, with its optional 
onboard display, is a truly portable micro, 
that doesn't stop it becoming the basis of a 
very powerful system. 

The Store Expansion Modules come 
in packages containing 64K, 128K, 256K 
or 512K of RAM. So, hook up four of 
the 512K modules to your machine and 
you've got 2 Mbytes to play with. Another 
feature that'll come as a Surprise are the 
two onboard V24 interfaces. 

With the aid of the multiple 
V24 module this allows you to run up to 32 
machines at once, all onthe same 
peripherals, saving you a fortune on extras. 
The range of peripherals on offer 
include dot matrix and daisy wheel printers, 
9” 12” and 24” monitors plus 5%” floppy 
disk drives (100 Kbytes and 1 Mbyte) and 
5%" Winchester drive (6-18 Mbytes). 

As we said, this isnt a toy. 

Itdoesn't stop here. 

Here are a couple of extras that 
deserve a special mention. 

The first, the Battery Module, means 
you won't be tied to a 13 amp socket. And, 
even more importantly, it means you don't 
have to worry about mains fluctuations 
wreaking havoc with your programs. 

The ROM buffer module gives you a 
freedom of another sort. 

Freedom to expand in a big way. It 
gives you additional ROM slots, for system 
software upgrades such as the Z80 : 
Assembler and COMAL, 2 additional V24 
ports, analogue ports and parallel ports. 

Fromnow onthe sky's the limit. . 

Software that’s hard to beat. 

A lot of features you'd expect to find 
on software are actually built into 
NewBrain so you don'tneedto worry about 
screen editing, maths, BASIC and graphics. 

However, if you're feeling practical 


you can always tackle household manage- |. 


ment, statistics and educational packages. 
And because New Brain isn't all work and 
no play, there's the usual range of mind- 
bending games to while away spare time. 

Waste no more time. 

To get hold of NewBrain you need go 
no further than the coupon at the bottom of 
the page. 

With your order we'll include a hefty 
instruction manual so you'll know,where 
to start, and a list of peripherals, expansion 
_ modules, and software so on ‘ll KNOW. 
where to go next. | 
- ® CP/Mis the registered trade mark of Biel Research Inc. 
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Each NewBrain order will include a FREE comprehensive user manual, a catalogu 
and peripherals, and a detailed list of available software. 


Please send me the following:— 
Quantity 


Price per ten. 
(Inc. VAT & p&p) 


£233. 00. 
£267.90 
£46600 ~~ 
£142. oe 


NewBrain A 
NewBrain AD with onboard single line display 
Printer 

| Monitor 12” 


Total - 


| enclose a cheque/Postal Order for Se to Grundy Business Syste eade 
NewBrain, Grundy Business Systems Ltd., Grundy House, Somerset Road, Teddington TW11 81D. 
Please debit my Access Card No: my Barclaycard No: 


Signature 


Name 


Address 


Registered I Number 1522978 
VAT Number 358661618 


Please allow up to 28 days for delivery. 


Computers for people. Atari Home 
Computers are designed for use in the home 
by all the family. After all, you don’t have 
to be a computer wizard to appreciate what 
breakthrough technology can mean, do you? 

Atari does more. All home computers 
contain amicroprocessor...the“chip” that’s so 
often in thenews. But Atari Home Computers 
also have a special kind of chip, one that’s 
custom-designed by experts to provide 
extraordinary capabilities. Which means that 
an Atari computer can do more for you. 

The Graphic Difference. In an Atari 
computer, a separate microprocessor 
| Operates what experts consider the finest 
| colour display in the industry...without 
| diminishing your Atari computer's capacity 
for work - or play. 

] So, whether you're using the Atari 

| Home Computer program that monitors your 
| investment portfolio or the Video Easel 

| program that teaches design and perspective, 
| theinformation shown on thescreenisn’tjust 
more colourful, it’s more complete. 

Hear the difference. There’s a separate 
chip that produces sound, too. Itcontrols four 
built-in synthetic sound generators that can 
play simultaneously, producing everything 
from pure musical tones to explosion sounds. 

All work and no play? With separate 
systems for sound and colour, do we even 
have to say how much fun games like Space 
Invaders, Star Raiders and Missile Command 
are? These you'll have to see —- and hear - 
to believe. 

Learn everything from how to converse 
in French, German, Spanish and Italian to 
chess and touch typing, All at your own pace 
from a teacher that never gets tired or 
tt ee ee tae patient. Learning has never been more 

iG 06:66 19 effective or more fun. 
| A A beginning, not an end. The Atari 
computer is built with one goal...the 
expansion of your world. And your family’ S 
world. It can speak several programming 
languages, an important extra. And it is 
expandable... 

To learn more about the amazing capa- 
bilities of Atari Home Computers either visit 
your local dealer or fill in the coupon below. 


Music Composer 


S £2 & € Bo 


Graph-it 


Star Raiders 


Missile Command Basketball 


THE GRAPHIC DIFFERENCE BETWEEN 
ATARI COMPUTERS AND ALL THE OTHERS. 


FTI fi fiat fii” TITTY om — 
Cli a .,rrr”rt—“‘“‘<‘<‘ia ; Bieass een er REE a Ui DiS price list and the address 


| 
\ Negiae nu Pt | 
\ PORES a ue ie ae ee 
\ ge 
eee eee 


PCT 1 
Atari International (UK) Inc. 
Windsor Hse., 185-195 nee ey |\ ARI 
y Road, Alperton, Wembley, 


c Middlesex. fw Warner Communications company_| 
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No need to carry 
a shovel to get 


stuck into this 
unique game 
from M. Evans. 
It’s different, fast 
and a lot of fun. 


This program is written for the 
ZX81 with 1K of memory, but it is 
eminently suitable for any machine 
with a memory mapped screen, 
which is just about all the micros 
on the home market. To run the 
program also requires an ‘INKEY$’ 
or ‘GET’ function, and for this 
reason cannot be run on the ZX80. 
The concept of the game is 


very simple. Coal is buried below 


the surface of the ground, and has 
to be retrieved in the least number 
of goes. A marker moves at 


‘random below the ground and 


when a key is pressed a unit of 
earth is removed at the current 
position of the marker. 

The position of the coal is 
determined by the first press of a 
key. 

The game is over when the 
coal is removed. At the beginning 
of the game the level of play has to 
be entered, thus determining the 
length of time that the market 
remains at any position. At high 
levels the marker stays for longer 
periods and enables the coal to be 
mined by the “shaft” method. At 
low levels the marker stays for 
shorter periods and the coal is 
mined by the “open cast” method. 

It sounds simple, even easy, 
but at certain levels is impossible 
to do. The object of the game is to 
manoeuvre your opponent into 
playing at one of the impossible 
levels and keep them in the dark 
about the reason why they cannot 
get out. 


Quick Reactions 


Success depends on the 
players’ reactions. To remove the 
earth above the coal, a key must 
be hit while the marker is still 
below the coal. Therefore at high 
playing levels, when the marker 
remains below the coal for a longer 
period than the player takes to 
react, the coal will always be 
mined by the “shaft” method; at 
low levels of play the players will 
not be fast enough to hit a key 
while the marker is in the same 
position below the coal and the 
mining is at random! The twist to 
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WORKING DOWN A COALMINE 


the program is to make the 
progression between these two 
extremes non-uniform and acute 
and is done by checking that the 
marker position never repeats 
itself. 

Now for the bad news: to run 
this program the ZX81 is operated 
in SLOW mode so that the screen 
does not flicker, and the marker 
can be seen! This means that it 
takes approximately 3/20ths of a 
second to recalculate the position 
of the marker, thus the step is very 
large compared to the difference 
between the minimum and 
maximum reaction time. The 
author can always get the coal out 
by the shaft method at level 7. The 
peak when it is very difficult to get 
the coal out occurs at level 5 and 
below level 5 it reverts to the true 
open cast method. If the ZX81 is 
operated in FAST mode it takes 


approximately 3/100ths of a 
second to recalculate the position 
of the marker. Most other 
machines oeprate at speeds close 
to this and they will therefore 
produce steps which are relatively 
small when compared with the 
minimum and maximum reaction 
time and will therefore provide an 
acceptable medium to play the 
game on. 

When the program was first 
written it had six rows of ground; 
however, as usual, the program 
ran out of space. Therefore there 
are now six half rows of ground. 
Lines 26 to 30 locate the first non- 
blank row of ground. Line 32 then 
POKEs either a half blank or a 
whole blank depending on the 
original value of the square. If 
more space is available it would be 
simpler to revert to the original six 
rows of ground, thus when a non- 


blank is found it is replaced with a 
blank. Line 34 could then be 
removed (it currently replaces a 
black square for coal with a half 
black square) and line 36 would 
then check for a black square 
rather than a half black square 
prior to ending the game. 

For ZX81 users here are a few 
suggestions to make still more 
interesting game. Alter the 
following lines to: 


26 FOR R=P+C-58 TO 
P+C+41 STEP 33 

36 IF Q< >131 AND Q<>3 
THEN GOTO 4 

40 INPUT L 

and delete line 42 


The game will end when the 
coal is removed or when the 
ground is breached in the same 
place for the second time. A 
penalty could also be added to the 
score if the ground is not breached 
at the coal. 


CALCULATE NEW 
POSITION OF 
MARKER 


PRINT MARKER 
SET LOOP COUNTER 


INCREMENT COUNTER 
ek COUNTER 


EQUAL TO THE LEVEL 
? 


Removes marker from screen 


Line By Line Description Of Program 
4 
Bo 


8 Calculates new position of marker ensuring that the 
marker is not in the same position. 
10 Prints new position of marker on the screen. A half 
square with black upper half 
12-16 Waits for a key to be pressed. If a key is not pressed 
control is passed to line 4 


18 Checks if first time a key has been pressed. If so sets 
the value F 

20 Checks if first time a key has been pressed. If so POKEs 
position of coal, one black square 

22 Increments score 

24 Prints the level of the game and the score 


26 - 30 Locates the row position of the earth to be removed 

32 - 34 Removes the earth 

36 - 38 Checks if the earth removed was the last piece of coal. 
If so stops. If not passes control to line 4 


40-50 Sets constants 


52-56 Prints the ground. 96 grey squares. 


PROGRAM LISTING 


2 GOTO 40 40 PRINT “LEVEL?” 
4 PRINT AT 3, C:“” 42 INPUT L 
6 LET C=C+INT (15*RND) +1 44 CLS 
eS |” COAL TO CURRENT 8 IF C>F THEN LET C=C-16 46 LET F=23 
POSITION OF MARKER 10 PRINT AT 3, C;“™” 48 LET P=17121 
12 FOR Q=1TOL 
14 IF INKEY$ =“ ” THEN NEXT Q . 


INCREMENT SCORE 16 IF Q>L THEN GOTO 40 


18 IF S=0 THEN LET F=C+8 
20 IF S=0 THEN POKE P +F,128 


PRINT SCORE 22 LET S = S +1 
NO 24 PRINT AT 6,0:L;“-”:S 
26 FOR R=P+C-58 TO P+C+8 STEP 33 
SeeaRnn TO Se “tan 28 LET Q=PEEK Q 
REMOVED COAL 30 IF Q=0 THEN NEXT R 
: 32 POKE R,(Q =8)*9 
oe 34 IF Q=128 THEN POKE P+F,131 


36 IF Q< >131 THEN GOTO 4 
38 STOP 
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HINTS ON CONVERSION | 


To run this program on another machine the following changes 
will have to be made. In lines 4, 10 and 24 a PRINT AT line, 
column; ... statement is used, this moves the print position to 
the line and column number specified. Lines are numbered from 0 
(at top left) to 21, and columns from 0 (at top left) to 31. If only 
one character is printed, as in lines 4 and 10, the statement is 
interchangeable with a POKE statement on other machines. 
However on the ZX80/1 before a position can be PEEKed or 
POKEzd in the screen display the space must first be reserved in 
the screen display. In line 4 the space has not been reserved and 
a POKE at this point will result in the variable store being 
POKEd which will almost certainly result in the program 
crashing. 

The PRINT AT statement in line 24 is slightly different 
because more than one character is being printed. The line up- 
dates the current score. The print position for the score could be 
changed by cursor controls or the line could be left out altogether 
and the score printed at the end of the program. 

15*RND in line 6 produces a random number between 0 
and 15. 

Line 8 in the program checks that the cursor position is in a 
specified range. The arbitrary range chosen is 16 and centred 
about the coal. The reason for 16 is that it is twice one quarter of 
the screen width. Initially the marker moves at random between 
columns 8 and 23. When a key is first pressed the position of the 
coal is then fixed, the marker then moves randomly about the 
coal. If the key was pressed when the marker was at position 8, 
the marker would then move randomly between 0 and 15. The 
value of the variable F is the upper range of the marker’s 
movement and the coal is located at a position 8 less than F. The 
value of P is the address of the first grey square in the third (or 
sixth) row of “earth” units, less 8, and can be found from: 


P = PEEK 16396 + 256*PEEK 16397 +1 +3%*33 -8 
Address of display file three half of 
lines of marker’s 
screen movement 
display & 
newline 


Thus by adding P and F the address of the coal can be found, as 
in line 20 when the black square representation of the coal is 
POKEd onto the screen. 


Variables Used 


= Column in which marker is located 
= Column (+8) in which coal is located 
= Level of play 
= Address of display + 59 
P = PEEK 16396 + 256*PEEK 16397 +59 
= Dummy variable 
= Score 


LET $=0 
FOR C= -88 TO 7 
PRINT “##”; 
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What are you.. Barbarian or Wizard? 


Choose your character type carefully... 
Barbarians recover quickly but their 
magic doesn't come easily. A Wizard? 
Slow on the draw and slow to mature... 
but live long enough and grow wise 
enough and your lightning bolts are 
almost unstoppable... 


The Valley is a real-time game of 
adventure and survival. You may choose 
one of five character types to be your 
personal ‘extension of self’ to battle and 
pit your wits against a number of 
monsters. Find treasure, fight a Thunder- 
Lizard in the arid deserts of the Valley, 
conquer a Kraken in the lakes 
surrounding the dread Temples of 
Y'Nagioth or cauterise a Wraith in the 
Black Tower. In fact live out the fantasies 
you've only dared dream about. BET 
BEWARE... .more die than live to tell the 
tale. 


You've read the program (Computing 
Today — April ‘82) ...Now buy the tape. 
PET and TRS-80, BBC and Sharp tapes 
are available at £9.95 per tape plus 50p 
postage and packing. 16K minimum ... 
Commodore PET (New ROMs), TRS-80 
Model 1, Level 2, BBC Model B and 
Sharp MZ-80K. 


Fill in the coupon and return it to CT 
Software, ASP Ltd., 145 Charing Cross 
Road, London WC2H QEE and become one 
of the many to play... The Valley... 


Fill in the coupon and 
return it to CT Software, 
ASP Litd., 145 Charing Cross Road, 
London WC2H QEE 
and become one of the 
many to play... 
The Valley... 


Computing Today 
Software 


Ce ne ee ee Ce ee ee 


Please send me...tape(s) of The Valley PET 
i TRS-80 Sharp BBC at £9.95 per tape plus 50p 
postage and packing. 


I enclose my Cheque/ Postal Order/ International Money 
i Order for: (delete as ne~ sary) 
I ky ag (Made payable to noP Ltd) 

OR Debit my Access/ Barclaycard (delete as necessary) 


Please use BLOCK CAPITALS 
: Name(Mr/ Mrs/ Miss) ............cc ccc ccc cece ceeeeerecccns 


u WGGSGGS. « ... 6uk a cede s wh vs 6s phere book else i eae Bae 


ene 6 6 6 @ 6-6 6)'6 © © O70 B ©. 6 Cie CO 6 O'R © .C 0° S "6 6.6/0 SO © FF O'S © OUP 


SITUS ook Bese ye se we utes Bete... Pesce ieee eee 
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VIC 20 
SOFT SOFTWARE 


PLEASE NOTE ALL PRICES ARE INCLUSIVE 


HI-RES GRAPHICS TUTORIAL 
At last a simple and demostrative package that lets you 

learn at an easy pace how to use the remarkable graphic 
features of the VIC 20. They said it couldn’t be done. £11.95 


VIC 20 SOUND TUTORIAL 
You have to hear to believe with this package. Three 
voices all at one time. Everything explained from Jazz to Pop. 


SIMON SAYS 
An addictive game of 
follow the leader can you 
remember the sequence of 
notes and colors and repeat 
them in the correct order? 

A GREAT GAME FOR ALL THE 


Move Memory 
Execute code 
Dump memory 


Un assembler FAMILY... 
Save code 
Assembler £7.50 GOLF 


Play the game of kings 
in your own home. Come 
rain or shine this realistic 
game will have you glued to the 
time of the program. screen for hours. Beware of... 


WILL RUN IN ANY MEMORY bunkers trees the rough to 


CONFIGURATION..... get on the green. 18 hole 
course with complete set 
£5.50 


of clubs (sorry no caddy) 
PATIENCE ONLY £10.95 
Play this game for 


hours on end for complete ° 
enjoyment. This old card game 
put on to the vic is a proven 
winner with young and old alike 
THIS GAME IS NOT FOR CHEATS 
CARD SHARPS OR FROGS....? 


ONLY £9.95 


RENUMBER UTILITY 
Renumber a program to 
save precious bytes 
and speed up the run 


MEDUSA is a machine code 
monitor for people who 
have extra money but 
no expensive mother- 

board and can’t have 

the cartridge monitor 

MEDUSA will run any 

memory configuration 

of 6k or more 


£11.95 


PELMANISM 
Can you recall where 
you last saw something this 

program will stretch your 

brain to its limits. hi-res 
graphics and color to enhance 
this all ready brilliant game 


ONLY £9.95 


TEMPEST 
SHOOT DOWN THE ALIENS 
BEFORE: LWEY-GER YOUS 
FAST AND FURIOUS IS 
THIS GAME SO BEWARE 


ONLY £6.95 


COMPETITION 
£500.00 
TO BE WON FOR THE BEST 
MACHINE CODE PROGRAM 
+ ROYALTIES ON EACH PROGRAM 
SOLD 


* £500.00 *: 


OFFICES AT... 38 HIGH STREET, SUTTON COLDFIELD, WEST MIDLANDS 
905 WALSALL ROAD, GREAT BARR, BIRMINGHAM, WEST MIDLANDS 


Ae TO) 


WHY BUY THE REST 
CHOOSE THE BEST ONLY 
FROM CSOFT... 


Bare Minimum Kit 


S . 
S readers of ey 
Personal Computing : £25 


+ VAT 


*“ EXPANSION PRODUCTS NOW AVAILABLE * 
Motherboards, Power Supplies, Keyboards, Cases, 
Tanram Memory Card, Serial |/O Card, Parallel 1/O 
Card, Tandos 65 Disc System, 32K EPROM Card, 
Microsoft BASIC, Tan-Forth, XBUG (Tanbug exten- 
sion) and the Tansoft Gazette — bi-monthly owners 
magazine. 


16 


ZX80 HARDWARE 


e Keyboard Kit £17.50 Built £20.50 

e New keyboard with single keys for EDIT, RUBOUT, & 
FUNCTION. Repeat key, 3 colour Legends. Built £24.95 
4 single keys for cursor for above £2.50 

e 24 Line in/Out Port Kit £16.50 Built £18.50 

e Stereo music Board Kit £16.50. Built £18.50 

@ 23 way female connector £2.95 

® 

e@ 

e 


23 way male connector £1.30 
24 way ribbon cable £1.40 metre 
RAM pack connector to mount RAM pack remote from 
computer £8.95 
e Getting acquainted with your ZX81 £4.95 
e Mastering Machine code £5.50 


Send SAE for free illustrated catalogue. 


PAYMENT: Cheque, PO, ACCESS or now COD, 
(Cash on delivery) 


Overseas add £1.80 for postage (Cash with order 
only). Official orders welcome. Dealers write for rates. 
Cheques payable to Harris & Lockyer. 


All prices included VAT and postage. 


REDDITCH ELECTRONICS. 
Stockists:= 


HARRIS & LOCKYER ASSOCIATES (PC) 
33 Pedmore Close, Woodrow South, 
Redditch, Worcs B98 


TEL: (0527) 24452 (Phone orders welcome) 


If you've been attracted to the Microtan 65 but have been put off by the price 
of the complete unit, this unique offer will give you an even lower entry point 
to Microtan Computing. We've put together a kit of the ‘hard-to-get’ com- 
ponents (you supply the others) to allow you to become a Microtan owner 
with the minimum expenditure. You get: 

* Microtan 65 double-sided, plated-thru P.C.B. 


* 


Complete Microtan Users Manual. 

* Tanbug 1K monitor in 2716 EPROM. 

* Choke. 

“First 100 orders receive free character generator Chip. 

Hex Keypad Kit also available. We can advise on other components. Call 
(0223) 60422 for details. 


FETT II IR III IR IO ITOK IIR IIT KOK Kt tk tte 


Please send me: 


...Microtan Bare Minimum Kits at £25 each + 15% VAT 
POL Sa PES 


HK KK KK IK KK KK KKK RI IO OO IO OOOO IO ak 


... Hex Keypad Kit(s) at £7.50 each + 15% VAT 
Olah. 5 Cater 


HK KKK RK KR KKK KI I KK KK KK KI KKK KK KKK IKK KR RK KR KK Rk ek 
Further details on Tangerine Hardware and Software LC] Tick 


HK KK KK IK KK KKK KK KK TOK KK KIRK IK KKK IKK KI KIO TOKIO IK a 


The next six issues of owners magazine Tansoft Gazette at £15 
per annum CT] Tie 


KHEKKKKKKKKKKKKKKK KKK KKK KKK KKK KK RK RK RK RK RK KKK RK 


| enclose a Cheque/P.O./Access/Barclaycard No................. 


CONMGEN ING COMME Systems I 


: The Science Park, Milton Road, Cambridge 
:CB44BH. __ Tel: Cambridge (0223) 60422 
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ZX99 


@ DATA PROCESSING 


The ZX99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
files. This is achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 


@RS232C INTERFACE 


The ZX99 has an RS232C output allowing connecting with 
any such printer using the full ASCl1character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable band rate up to 9,600. 


@SPECIAL FEATURES 


There are so many special features it is difficult to list them 
all, for example: 


AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 

DIAGNOSTIC INFORMATION: To assist in achieving the 

best recording settings. 


The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The ZX99’s ROM contains 
‘the tape drive operating system and the conversion to ASCII 
for the RS232C output. 


There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 


£25-inc, P&P, 


data-aettes 


44, Shroton Street 


London NW1 
Tel 01-258 0409 


Please enquire about our BBC recorders. 


@STAR DP8480S 


computers. 


@BBC CASSETTE LEAD 


7 pin plug to two 3.5mm plugs and one 2.5mm plug. 
Only £2 inc. P & P. 


COMPUTER CASSETTES 


High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available. 


C5 — 35p C10—37p C12— 38p —s 
C15—39p C20—41p C25—45p = 
Cae ee Signed 

Address 
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* Sales Ledger 


@£399 CASSETTE RECORDER 


Tested with ZX81 and Acorn. Ideal for recording 
and loading your programs. Features: Cue and 

Review, Din socket, tape counter, tone control, 
built-in mic, autostop, mains/battery operation, 
auto-record level. 12 month guarantee. 


£299 — plus £6 Securicor delivery 


RS232C interface, bi-directional, 80 CPS, 
80 column printer. Works with ZX81 and ZX99 
also BBC, Atom, Tandy and most other major 


AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 


£99-95 


‘2X99 Fatal 


FRPE & CRPET HIDE 
BYSTE ht 


plus 
£2:95p+p 


@ 2X99 SOFTWARE 


We now have available ‘Editor 99°’, a quality word processing 
program including mail-merge, supplied on cassette for £9.95. 
Also following soon: 


* Stock Control. * Order Processing 
* Debtors Ledger 


* Tax Accounting 


Dept. PC2 Data — Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 


* Business Accounts 


@E690 REVOLVING CASSETTE RACK 


Single — £2.99 (holds 32 tapes or 20 in cases) 
Double — £5.99 (holds 64 tapes or 40 in cases) 
Treble — £8.99 (holds 96 tapes or 60 in cases) 
Quad — £11.99 (holds 128 tapes or 80 in cases) 


ORDER FORM 


Dept. PC2 Data — Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 


Cassettes: Add min £1.50 or 10% P & P. 


Cheques/PO made payable to Storkrose Ltd. 
Chatae ny Aceess/Visa Nod: 25) ai: . 4's Hole alee a = ARs 


Name 


BBC 
SOFTWARE 


ASTEROID 
LANDER 


Double danger and difficulty 
confront you in Asteroid Lander as 
your ship hurtles through the 
darkest depths of space. 

Your treacherous mission is to 
safely reach a scientific outpost 
located on a large asteroid. The © 
scientists at the station have set up 
an invisible force-shield to protect 
their base from space bandits. 

The sky is cluttered with small 
asteroids and it is on one of these 
that the interplanetary terrorist is 
based. Can you get your ship, with 
little fuel left, beneath the 


scientist’s shield before the plasma 
cannon’s lethal laser beam blasts 
you and your craft to smithereens? 

It’s a difficult game to play and 
one requiring quick finger 
movement. Level One is hard to 
handle until you have mastered the 
controls. Level Three is the most 
taxing and provides you with 
maximum frustration. A word of 
advice — try to keep the lander 
upright as much as possible to 
counter gravity. pulls. 

The best strategy is to find a 
path as far as possible from the 


gunman and then hedge hop to the 
pad beneath the force field. 

If you’re feeling adventurous 
manoeuvre so that the gunman 
blasts a path through the asteroids 
for you. It’s not advisable at Level 
One and can be dangerous at other 
levels. 

The listing is very compact 
because all non-essential spaces 
have been omitted to fit the 
program into the BBC Model A 
Microcomputer. 

So man the controls and happy 
landings. 


20 — 49 ___ Prints instructions ‘land on the red pad’ and ‘Choose 
difficulty 1, 2, or 3’. 

50 The VDU 26 command cancels the effect of the 
previous VDU 28 command to allow full use of of the 
screen. 

60 Ensures that the difficluty level input is either 1, 2, or 
a 

70 — 80 Define nine characters. The first character is used to 
represent the small asteroids and the other eight 

| represent the different rotations of the lander. 
90 Selects mode time for playing and clears screen. 


100 — 140 Draw a frame about the playing area. There are three. 


gauges at the top of the screen to assist the player. 
From left to right these are vertical velocity, 
horizontal velocity and fuel. 

150 — 210 Draw the frames of the above by the For loop. 

230 Prints the F into the the fuel gauge for identification. 

240 First draws a line across the screen just below the 
gauges to complete the frame about the playing area, 
then paints in the base of the landscape. 


250 Paints in the mountains. 

260 Places a varying number of small asteroids on the 
screen depending on the difficulty chosen. 

270 Draws in the landing pad. 

280 Initialises most of the variables not yet defined. 


290 — 370 The section which is executed continuously during the 
game achieving the motion on the screen. 

290 — 310 Blank and update the veritcal velocity gauge. 

320 Moves the lander to its new position. It has been 
specially designed to give a completely flicker free 
image. 

330 — 340 Pass control to the appropriate procedure if a valid 
input is made. : 

350 Blanks out the plasma bolt, then updates its position 
and tests whether it has left the playing area or hit 
anything. If the test is positive then procedure E at 
yline 550 is executed. 
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— 360 _ Plots the plasma bolt then provides for the effect of 
gravity on the lander and calculates the lander’s new 
position. 

370 . Tests four points about the lander to see whether the 


lander has hit anything. It also tests whether the 
lander has left the playing area or whether it has 
been struck by a plasma bolt. If any of these 
conditions is true then the Repeat Until loop (lines 
290 to 370) is executed. 

390 Causes the lander to disintigrate if it has not landed 
lightly on the pad. 


400 — 420 Clear the keyboard buffer then print the message 


“Press escape to step” for four seconds before they 
return control to line 10. 

430 — 500 Defines the procedure T whose function is to turn the 
lander respecitively clockwise or anticlockwise if 
either the eight key or the nine key is pressed. 

430 — 440 Select the character which represents the new 
orientation of the lander and update the variables DX 
and DY which direct any thrust appropriately. The 
rest of the procedure sets AX, AY, BX, and BY so 
that DX and DY will be altered correctly the next 
time the procedure is executed. 

510 — 540 Define the procedure t which provides a burst of 
thrust when the nine key is pressed by altering the 
lander’s horizontal and vertical velocities depending 
on DX and DY. 

510 Emits a tone and leaves the procedure if there is no 
fuel left. 

520 — 530 Deduct the correct amount of fuel and alter the 
landers vertical and horizontal velocity, then they 
update the horizontal velocity gauge. 

540 Updates the fuel gauge. 

560 Defines procedure which blots out anything the 

plasma bolt has hit, resets the bolt’s position to the 
gun man’s asteroid, and aims the bolt at the landers 
current position. 
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10MODE7:CLEAR 

20VDU28,5,24,35,0:PRINT:PRINT:PRINTCHR$(129);” Land on 
the red pad”:PRINT:PRINT”Turn the lander clockwise 
with”:PRINT:PRINT”the 8 key, anti-clockwise 
with”:PRINT:PRINT” the 0 key.” 

30PRINT:PRINT“Press the 9 key for thrust 

40PRINT:PRINT:PRINTCHR$(136);“Choose difficulty 1,2,or3” 

50VDU26:d$ = GET$ 

60d = ASCd$ - 48:IFd < 10Rd > 3THENGOTO50 

70VUD23,224,0,24,60,60,60,24,0,0,23,225,24,60,60,60,24, 
60,90,90,23,226,0,56,120,127,124,28,18,16,23,227,0,3, 
116,255,3,0,23,228,16,18,28,124,127,120,48,0,23,229,90,90, 
60,24,60,60,60,24 

80VDU23,230,8,73,56,60,254,30,28,0,23,23,1,0,192,46,225, 
46,192,0,23,232,0,28,30,254,60,56,72,8 

90MODE/ 

100MOVE31,15 

110DRAW31,1015 

120DRAW1247,1015 

130DRAW1247,15 

140DRAW31,15 

150FORI = 58TO826STEP384 

160MOVEI,1000 

170PLOT1,280,0 

180PLOT1,0, - 44 

190PLOT1, - 280,0 

200PLOT1,0,44 

210NEXTI 

220VDU19,2,1,0,0,0 

230PRINTTAB(13,1);“F” 

240MOVE31,940:DRAW1247,940:X = 1200:MOVE35,20:MOVE 
1234,20:PLOT85,X,RND(100) + 20:PLOT85,X + RND(50), 
20:UNTILX < 135 

260 = RND(1000) + 100:GY = RND(200:VDU5:MOVEGX,GY: 
PRINTCHR$(224):FORI = 1TO30*d:MOVERND(1000) 
+ 140,RND(500) + 200:PRINTCHR$(224):NEXTI 

270MOVERND(100) + 140,20:GCOL0,2:PLOT1,0,100:PLOT1 
,20,0:PLOT1, — 40,0 

280F = 180:VX =0:VY =0:UX = RND(3):UY = RND(3):AX = -d: 
BX =d:AY = -d:BY = —d:P = 225:p = P:LX = RND(1000) + 140: 
SX = GX:SY = GY:LY = 900:Ix = LX:ly = LY:DX = 0:DY =d"*2: 
m=10 

290REPEATVDU4:PRINTTAB(1,1);“ ”:TAB(1,1); 

300IFVY > =OTHENPRITN“ ”;ELSEPRINT“v”; 


The program uses quite a few commands unique to the BBC 
Micro. VDU 5 and VDU 4 respectively join and separate the 
graphics and texi cursors. When these cursors are joined the 
move command enables a character to be printed with its upper 


left most corner at any point on a 1280 by 1024 grid. If this is not 


possible on your machine then PRINT TAB(X,Y) may be used 
with X and Y scaled to your machines display; eg if your display 


is 40 by 25 then X will be INT(LX/32) and Y will be INT(LY/41). 


POINT(X,Y) returns the logical colour of the pixel at (X,Y). 
It should be possible to simulate POINT with PEEK (the scalling 
mentioned above will also apply). 

ASC(d$) is identical to 
CODE(d$). 

VDU 28 defines a text window. 

VDU 23 redefines the ASCII character whose code is the 
number following the 23. The new character is an 8 by 8 grid 
whose rth row is a representation in binary of the rth number 
following the code. Thus the syntax is VDU 23, code, row 1, row 
2, row 3, up to row 8. 

PLOT 69,X,Y prints a point at location X,Y. 

PLOT 1,x,y draws a line between locations (X,Y) and (X +x, 
Y +y) where (X,Y) is the present position of the graphics cursor. 

PLOT 85,x,y fills a triangle with vertices (x,y) and the last 
two places visited by the graphics cursor. 

“FX 15,0 clears the keyboard and sound buffers. 

SOUND c, v, f, d causes a sound of duration d to be 
emitted by channel c (white noise if c =0 and f =4) while f and v 
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PROGRAM LISTING 


310PRINT;ABS(INT(VY)):VDU5. 

320GCOLO,2:MOVEIx,ly:PRINTCHR$(p):GCOLO,1:MOVELX, 
LY:PRINTCHR$(P):GCOL2,1:MOVEIlx,ly:PRINTCHR$(p): 
p = P:lx = LX:ly = LY:A$ = INKEY$(0):*FX15,0 

330IFA$ = “8”ORAS$ = “0” THENPROCT 

340IFA$ = “9” THENPROCT 

350GCOLO0,0:PLOT69,SX,SY:SY:SX = SX + UX:SY =SY + UY: 
IFPOINT(SX,SY)< >0ORSX > 1200RSX < 1000RSY > 9000 
RSY < 200THENPROCe 

360GCOLO0,3:PLOT69,SX,SY:VY = VY —d/4:LX = LX + VX:LY 

+VY 

370UNTILPOINT(LX + 32,LY + 5) = 30RPOINT(LX + 15,LY - 32) > 
10RPOINT(LX-5,LY — 16) = 30RPOINT(LX + 32,LY +5) = 
30RPOINT(LX + 15,LY - 32) >10R((LX+32-SX) 2+(LY-16 
-SY) 2) 1000RLX< 400RLY > 940 

380MOVE 1x, ly 

390IFPOINT(LX + 32,LY-32) < > 20RABS(VX) + ABS(VY) > 
5THENSOUNDO, - 15,4,20:FORI = 1TO100:GCOLO,2:PRINT 
CHR $(224);: VDU8:GCOL0.0:PRINTCHR$(P);: VDU8:NEXTI 

400*FX15,0 

410VDU4:PRINT”’PRESS ESCAPE TO STOP”:TIME = 0:REPEAT 
:UNTITIME > 400:GOTO10 

420END 

430DEF PROCT:IFA$ = “0”THENP =P + 1:DX = DX + AX:DY = 
DY + AY:IFP = 233THENP = 225 

440IFA$ = “8” THENP =P - 1:DX = DX + BX:DY = DY + BY:IFP 
THENP = 232 

450IFDY > = OTHENAD = -d:BX =d ELSEIFDY < OTHENAX =d 
BX = -d 

460IFDX = d* 2THENBX =d —- ELSEIFDX = - d*2THENAX =d 

470IFDX> = OTHENAY =d:BY = -d 

480IFDX < OTHENBY = d:AY = -d 

490IFDY =d*2THENAY = -d ELSEIFDY = -d*2THENBY =d 

500ENDPROC 

510DEF PROCt:IFF = OTHENSOUND 1, - 5255,1:ENDPROC 

520F =F — d:VX = VX + DX:VY =VY + DY:VDU4:PRINTTAB(7,1); 
”:TAB(7,1);:IFVX < OTHENPRINT” <”;ELSEPRINT“>”; 

530PRINT;ABS(INT(VX)) 

540PRINTTAB(14,1);“ ”: TAB(14,1)F: VDU5ENDPROC 

550DEF PROCe:MOVESX-32,SY + 16:PRINTCHR$(224):SX = 
GX:SY = GY:m = m +d:sq = SQR((LX - GX) 2+(LY-GY) 2) 
/m:UX = (LX + 32 — GX) /sq:UY = (LY - 16 —- GY)/sq 

560IFm > 50THENm = 50 

570SOUNDO, - 10,5,5:ENDPROC 


determine frequency and volume respectively. 

PROC and ENDPROC can be replaced by a GOSUB to the 
first line of the procedure, and a RETURN respectively. 

REPEAT and UNTIL can be replaced by a single GOTO. 
Here is an example 

10 REPEAT 


30 UNTIL condition is true 
This can be replaced by (30 IF NOT(condition is true) THEN 
GOTO 10) TRUE and FALSE always return -—1 and 0 
respectively. 

MODE is used to switch between the various graphics 
modes of the BBC Micro. In mode 5 there are 4 logical colours 
which can be thought of as paint pots numbered from 0 to 3. 
Unless VDU 19 is used to change the colour of paint in a pot 
then these colours are black, red, yellow and white. GCOL 0,p 
selects the colour to be used from pot p. GCOL 2,p selects the 
colour from pot P where P =p added with the colour already on 
the screen. If you do not have an approximation of the GCOL 
command then you will have to abandon the special function of 
line 320. Delete line 220 and replace line 320 with:- 

320 PRINT 

TAB(Ix,ly);“  ”: PRINT 

TAB(LX,LY);CHR$(P): 

p = P:lx = LX:ly = LY:A$ = 

INKEY$(0):*FX 15,0 
LX , LY , Ix , and ly should of course be scaled appropriately. 
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BBC 


SOFTWARE 


Variables Used 


D$ = The level of difficulty required by the player. 

D, is a numerical variable to which the level of difficulty is 
passed; it is used to modify, gravity, thrust, number of small 
asteroids, and the rate of increase of the speed of the plasma 


bolts. 


I = For loop variable used in three loops in the program. It 


is defined at lines 150, 260, 390. 


X = Draw the mountains at the bottom of the playing area. 
GX and GY = the horizontal and vertical positions of the 


gunmans asteroid. 


F, defined at line 280, = the fuel remaining. 
VX and VY = The horizontal and vertical velocities of the 


lander respectively. 


AX BX AY and BY = The numbers to be added to DX and 
DY when the lander is turned. The X and Y in the variables 
name determines which A or B is added to which D, and A is for 
an anticlockwise turn, whilst B is for a clockwise turn. 

DX and DY together fix the direction of any burst of thrust by 


their addition to VX and VY respectively. 


P = The character code of the current image of the lander. 
P, defined in line 280 = The previous value of P. 
LX and LY respectively are the horizontal and vertical 
positions of the lander. They are also defined at line 280. 
Ix and ly = The previous values of LX and LY. 
SX and SY = The horizontal and vertical positions of the plasma 


bolt. 


UX an UY = The Rorvonind and vertical velocities of the 


plasma bolt. 


m = Modify the speed of the plasma bolt. 
A$ = Input a character from the keyboard and if it is an 8 or 
a 0 then the lander turns whilst if it is a 9 then a burst of thrust 


is imparted to the lander. 


sq = Aim the plasma bolt at the lander and ensure that its 


speed is correct. 


MICHAEL ORWIN'S 2X81 CASSETTES 


The best software (by various authors) at low prices 


QUOTES 


“Michael Orwin's £5 Cassette Two is very 
good value. It contains 10 stolid well designed 
games which work, offer plenty of variety and 
choice, and are fun.” 

from the ZX Software review 
in Your Computer, May ‘82 issue. 


“| had your Invaders-React cassette. . .| 
was delighted with this first cassette.” 
P. Rubython, London NW10 


“| have been intending to write to you for 
some days to say how much | enjoy the games 
on ‘Cassette One’ which you supplied me with 
earlier this month.” E. H. London SW4 


“. . .| previously bought your Cassette One 
and consider it to be good value for money!” 

Richard Ross-Langley, 

Managing Director, 

Mine of Information Ltd. 


CASSETTE 1 


(eleven 1k programs) 


machine code: 

| React, Invaders, Phantom aliens, Maze of death, 
Planet lander, Bouncing letters, Bug splat. 
Basic: 
IChing, Mastermind, Robots, Basic Hangman. 
PLUS Large screen versions of Invaders and 
Maze of Death, ready for when you get 16k. 
Cassette 1 costs £3.80 


CASSETTE 2 
Ten games in Basic for 16k ZX81 


Cassette Two contains Reversi, Awari, Laser 
Bases, Word Mastermind, Rectangles, Crash, 
Roulette, Pontoon, Penny Shoot and Gun Com- 
mand. 

Cassette 2 costs £5. 


CASSETTE 3 
8 programs for 16k ZX81 


STARSHIP TROJAN 


Repair your Starship before 
disaster strikes. Hazards in- 
M+++4) clude asphyxiation, radiation, 
escaped biological speci- 
mens and plunging into a Su- 
pernova. 
STARTREK This version of the well known space 
adventure game features variable Klingon mobil- 
ity, and graphic photo torpedo tracking. 
PRINCESS OF KRAAL 
An adventure game. 
BATTLE Strategy game for 1 to 4 players. 
KALABRIASZ World's silliest card game, full of 
pointless complicated rules. 
CUBE Rubik Cube simulator, with lots of func- 
tions including ‘Backstep’. 
SECRET MESSAGES This message coding prog- 
ram is very txlp gexi jf. 
MARTIAN CRICKET A simple but addictive game 
(totally unlike Earth cricket) in machine code. 
De speed is variable, and its top speed is very 
ast. 
Cassette 3 costs £5. 


Recorded on quality cassettes, sent by first class post, from: 
Michael Orwin, 26 Brownlow Rd., Willesden, London NW10 9QL (mail order only please) 
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CASSETTE 4 
8 games for 16k 


ZX-SCRAMBLE (machine code) 


Bomb and shoot your way through the fortified 
caves. 


GUNFIGHT 
(machine code) 


INVADERS 


FUNGALOIDS (machine code) 


GALAXY INVADERS (machine code) 
Fleets of swooping and diving alien craft. 


SNAKEBITE (machine code) 
Eat the snake before it eats you. Variable speed 
(very fast at top speed) 


LIFE (machine code) 
A ZX81 version of the well known game. 


3D TIC-TAC-TOE (Basic) 

Played on a 4X4x4 board, this is a game for the 
brain. It is very hard to beat the computer at It. 
7 of the 8 games are in machine code, because 
this is much faster than Basic. (Some of these 
His were previously available from J. Stead- 
man). 


Cassette 4 costs £5. 
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Hom 
the 


Publishers 


Easy Programming for the BBC Micro 
Eric Deeson 


£4.95 (approx) ISBN 0 906812 21 6 September 


Further Programming for the BBC Micro 
Alan Thomas 


£7.50 (approx) ISBN 0 906812 20 8 September 


Machine code and better Basic 


lan Stewart & Robin Jones 
with an educational program by 
Eric Deeson 


£7.50 ISBN 0 906812 18 6 July 


The ZX81 Add-On Book 
Martin Wren-Hilton 


£6.50 ISBN 0 906812 194 July 


Easy Programming for:the ZX Spectrum 
lan Stewart & Robin Jones 


£4.95 (approx) ISBN 0 906812 23 2 August 


Further Programming for the ZX Spectrum 
lan Stewart & Robin Jones 


£7.50 (approx) ISBN 0 906812 240 September 


ZY §=64 Church Lane, Nantwich, Cheshire CW5 5RQ 
Telephone: (0270) 628272 


Please supply me with __ 


Cheques should be made payable to Shiva Publishing Ltd. 


NAME (Capitals please) 


PC/9/82 
For payment by Access/American Express: 
Card No. 


Full postal address 


Signature 


VIC-20 CPU 150.00 ATOM 8K + 2K Kit 119.00 
VIC-20 C2N Cassette 34.00 ATOM 8K + 2K Assy. 149.00 
VIC Printer 187.00 ATOM 8K + 12K Assy. 170.00 
VIC Floppy Drive 304.00 ATOM 12K + 12K Assy. 199.00 
VIC Memory Exp. Board 98.00 ATOM Power Supply 8.00 
VIC 3K RAM Cartridge 23.50 ATOM Econet 70.00 
VIC 8K RAM Cartridge 35.00 ATOM Eprom Programmer 40.00 
VIC 16K RAM Cartridge 56.50 Prog. Power Toolbox 24.50 
VIC Programmer's Aid Cart. 27.00 ATOM Disc Pack 275.00 
VIC Super Exp. High Res. 27.00 ATOM-BBC ROM 43.00 
VIC Machine Code Cart. 27.00 *4Q0 : 

VIC Joystick Chik piece re 

* 10% off VIC Tapes and Games 


Cartridges PERIPHERALS 


Printers (Atom or E.B.C.) 

290.00 
A — B Expansion + Test ; 299.00 
Part Expansion (82K RAM + 340.00 
Printer |/face) + Test 330.00 
RAM Expansion Kit ; 362.00 
Printer Interface Kit 440.00 
Bus Expansion Kit 185.00 
Analogue Input Kit BBC or ATOM Jumper 15.00 


* Please ADD 15% V.A.T. * Monitors (B.B.C.) 


* Orders Over £20 Post Free * Sais peg 


*Orders Under £20 add 50p Postage * 2114L RAMS 0.89 


Books & Software - Spares and Repair Service 
- Send for Stock/Price Lists - 


D. A. COMPUTERS LTD., 


184, London Road, Leicester LE2 1ND. Tel: (0533) 549407 
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THE 


BUFFER 


MICRO SHOP 


(NEXT TO STREATHAM STATION) 


KKK 


NEW SOFTWARE SHOP EXCLUSIVELY FOR 


SINCLAIR COMPUTERS 


PROGRAMS, GAMES, “‘ADD/ONS” 


KKK 


MOST OF THE MAIL ORDER ITEMS ADVERTISED IN 
THIS MAGAZINE AVAILABLE OVER THE COUNTER 


KKK 


LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS. 
PROPER KEYBOARDS: CONSOLES: VDU’'s 


KKK 


374A SREATHAM HIGH ROAD, 
LONDON SW16 
Tel: 01-769 2887 

S.A.E. APPRECIATED FOR CATALOGUE 
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CLUBHOUSE 


CLUBHOUSE 


COMPUTER 


USERS CLUB 


This month an Atari users club shows what it is doing to 
further its cause in the form of a specially written 


adventure game. 


Down at the Slough home of the Atari 
400/800 Computer Club a meeting of 
computer minds will bring about a 
complex adventure game set in war- 
time Germany. 

As you can guess from the club’s 
name its members are only those with 
either of the Atari machines. The 
benefit of joining a club like this, is that 
there is a wealth of expertise available 
through different members who 
specialise in different aspects of the 
computer. 

That’s why several of the 
members are working on the 
adventure game project. The idea is to 
produce a game which will show off the 
Atari’s facilities and market the final 
top quality version through the Silicon 
Chip shop, which is where the club 
meets. 


The Game 


Work is well under way on the 
initial part of the game. One person is 
writing the movement routines while 
another is working out a custom 
character and a third member is 
putting the finishing touches to the 
graphic display. All the different 
aspects of the program are discussed in 
an open forum where anybody can 
make suggestions as to how a certain 
part should be written or what a certain 
display should look like. The goal at 
the end of all this work is for the club to 
have a marketable group written piece 
of software which will bring in some 
extra revenue. 

The game itself is a role playing 
adventure for a number of players and 
is based around an escape from a 
Colditz style prisoner of war camp. The 


ote ate aur eee 2a steNE mR ey 
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idea behind it is very straightforward. 
You play the part of a prisoner trying to 
escape, and your task is aided by 
certain items of escape equipment 
which you can buy or sometimes find 
hidden in one of the huts. 

The game board is made up of the 
compound in which is situated various 
huts and buildings. The depth of 
realism which the club is trying to 
achieve is commendable. This was 
highlighted in one of the discussion 
periods when a programmer outlined 
one of the hiding places he had 
designed in the church, a hole located 
underneath the font. It was then 
tactfully pointed out that it was very 
unlikely that the church in an all male 
prisoner of war camp would need a font 
unless there were some very strange 
under cover agents. 

Also included in the ground plan 
was the concert hall, which as one 
member pointed out, had to have a big 
stage, because this is where all the best 
escape tunnels start. Your escape is 
hindered by the presence of guards, 
some whom can be bribed if it’s worth 
your while. Unfortunately you can only 
find out whether the guard is crooked 
when you actually try to buy him off, so 
it doesn’t always work. 


Other Attractions 


‘Working on the game takes up 
most of the clubs time but other 
activities include talks from club 
members or from invited expert guests. 
One such evening is planned where 
one of the top people from Atari (U.K.) 
is going to come down and reveal all. 
This is part of Atari's new scheme to 
help out user clubs whenever possible, 
giving them advice if it’s needed and 
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keeping them informed of the latest 
Atari product releases. If any Atari 
owner is interested in forming a new 
club contact the firm itself. 

The Slough Atari Computer Club 
was formed in January by Colin Corne. 
He had bought an Atari 400 computer 
and decided that instead of struggling 
with it on his own he would find some 
like-minded individuals and form a 
users group. 

The first meetings took place in 
the back room ofa local pub and under 
the influence people discovered there 
was an interest in the machines. Later 
on the Silicon Chip shop in Slough 
High Street, which deals with the Atari 
range, offered them the use of its 
premises and equipment. This gave 
the club its current base where it meets 
every other Thursday evening. 

Having the backing of a computer 
shop has paid the club dividends in 
many ways. When they meet there are 
usually three or four Atari systems they 
can use which is helpful if anyone 
doesn’t yet own one. They also have 
access to a large screen television 
projector, which makes life 
considerably easier when it comes to 
running a_= presentation’. or 
demonstrating something on one of 
the machines. 

Although virtually all the 
members own their own machines this 
is not a prerequisite for joining. The 
fees are £1 a night for adults and 50p 
for school children. Anybody 
interested in details about joining the 
group should write to the club 
president, Dave Bell, at 63 Alma 
Road, Windsor, Berkshire, or contact 
him during office hours at the Silicon 
Chip shop, telephone Slough 70639. 


INNOVATIVE 
TRS 80-GENIE SOFTWARE 


from the professionals 


eel 


Occasionally a program comes along of cueh pagnhuities that it i is aS to ey ise Hi Babecially 6 within the space allowable in an 
advertisement. Jumbo is such a program. There have, of course, been flying simulation programs before, but they have all rather fallen 
into the trap of trying to produce a graphic representation of the ground at some stage or other in the program, thus taking up space, and/or 
they have concentrated on the single act of flying. In other words, although one gets the feeling of flying a small aircraft, one is not 
going anywhere. 

Jumbo is a fantastically accurate simulation of flying a Boeing 747. These planes are not small, and are not flown by eye. They are 
flown by eyes and instruments, and the instrument graphics in this simulation are really first class. As you may know, the primary 
instrument of an aircraft is the artificial horizon. This is simulated very well, and includes instrument landing approach indicators. Graphic 
maps of very high quality are produced and it is possible to fly in all of the British Isles including Southern Ireland, and to New York on the 
Eastern U.S. seaboard. The actual airports are at London, Birmingham, Manchester, Prestwick, Edinburgh, Belfast, Shannon and 
New York. 

The program was written by two authors who combined their joint skills to produce a unique piece of software. The programmer got 
the last byte of performance out of the machine and the pilot the last drop of authenticity out of the simulation. Other simulation programs 
produce at best a similarity towards flying. With Jumbo you really feel that you are behind the controls. 

The authors have used a number of gimmicks and programming techniques. For instance, it is possible to switch on an automatic pilot 
and to jump forward in time in increments of one minute or one hour — otherwise of course a flight from London to New York or vice versa 
would take some 8 hours,to simulate. Whilst in this time skip the various controls are left as they are but fuel consumption and distance to 
go are taken forward at their correct rate. 

A chart is supplied containing various items of data which you will need, including the take-off data for a 747 with various take-off 
weights, flap retractions, climb and cruise speeds and descent distances. 

Realising that not everybody can fly a 747 and that there is even a large proportion of the population that cannot fly anything, two 
important items of assistance have been added. First of all is the documentation. This is split into two parts. The second is a ‘‘manual’’ on 
flying the 747. In other words, the instructions for running the program. The first part, however, is what amounts to an instruction manual 
for flying. It assumes that the user knows nothing about aircraft and although we do not purport that it gets anybody up to any sort of 
standard after it has been assimilated, the reader should have sufficient knowledge of flying and the theory of flight to fly in the program 
itself. The second feature of assistance to the novice pilot is a feature in the program which enables the user to practice landings. When the 
program is started, if one presses the P key, the aircraft is automatically put 11 miles out from London Airport approaching on an 
instrument landing. 

The controls are pretty well complete, even to dive and wheel brakes. The flying track may be continuously monitored on the map 
display. Bearing and distance to your intended point of landing are available all the time. The instruments, incidentally, consist of: 


Artificial horizon Attitude Fuel 

Aileron indicators Compass Elapsed time 
Indicated airspeed Turn indicator Distance to landing 
Power setting Flap indicator Rate of climb 
Elevators Altimeter 


Six maps may be chosen, as follows: 

Scotland, Northern England, Southern England, Ireland, Eastern U.S.A., The whole of the U.K. 

Route information and present position are shown on the map displayed. It is very difficult to think of any factor that the authors have 
overlooked. Even the quite meaningful thinning of the air with increasing height, which greatly affects the airspeed indicator in real life, is 
taken into consideration. Rather than having a fixed stalling speed, this continuously changes with the flight configuration, the weight, 
height and power setting, again as it does in real life. 

We like to think that we publish good programs. Jumbo is outstanding. It is available on tape or disk for 16K or 32K memory 
machines. It is compatible with the Model | and Model III Tandy, Video Genie, Genie | and Genie II machines. 

TADGE Ses Oe ee ren aise £15.00 + VAT = £17.25 
CR ie). haces ae tonal neta ee ns ales £17.00 + VAT = £19.55 
Plus 75p P & P please. 


MOLIMERX LTD 


A J HARDING (MOLIMERX) 


1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 


TEL: [0424] 220391 / 223636 TELEX 86736 SOTEXG 
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage. 
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OFTWARE 


OTOLIBRARY 


Keep computerised records of all those holiday 
snaps with this useful program from J.H. Bamber 


Have you ever spent an hour tape). A good place to keep this fit other photographers needs. The 
looking for that particular colour information is on a card in the film length can be changed by 
slide that you took on holiday two cassette case. altering the value of L in line 110. 
eg ago? If so, this program is If it is preferred to use the word 

r you. It is written for the TRS-80 Program Changes negative or print in place of slide, 
Lev.Il, 16K, but should not be too The program has been 


change X$, line 110. 


difficult to adapt to other systems designed to allow for changes t 
which can handle tape. ioe | 


The program allows for the 
storage on tape of a number, title, 
and a list of characters that denote 
the subject matter for each 
photograph. To select the type of 
photo required when sorting, the 
program asks for two ‘codes’ which 
you detect, and then prints out 
each title that answers to both 
codes. As inputting data from tape 
is comparatively slow (it takes 
about five seconds for each photo), 
the program halts when the screen 
is full of information. This is to 
allow the user to get on with other 
business. 

Data is processed in batches of 
36 (called films for obvious 
reasons), each slide or neg. being 
given a number consisting of the 
“film” number plus a two digit 
number from 01 to 36. These are 
generated by the computer. 


When It Runs 


When the program is run, the 
screen will look like this:- 


1) Input new data to memory. 
2) Check new data in memory. 
3) Store new data on tape. 
4) Check tape against memory. 
5) Sort slide from tape. 
6) End program. 

What now. Enter no.? 


As every move is spelled out on the 
screen, little additional information 
is required. Keep titles to a 
reasonable length. Failing to do 
this will spoil the print-out at the 
sort stage. Space has been left for 
up to 10 letters in each code. 
When inputting new data for 
storage, always go through choices 
1 to 4 in sequence. This will ensure 
accurate records. 

The Tandy will ask for new film 
numbers, no. of last film on tape (it 
will be necessary to know the tape 
counter no. for the next film on 


24 


a : TRS 80 


100 — 120 DIMENSIONS STRING ARRAYS AND SETS 
CONSTANTS. 


130 — 200 MENU PRINTOUT. 

210 — 230 USERS CHOICE ROUTINE. 

250 PRINTS SUBJECT CODE AT TOP OF SCREEN. 
260 INPUTS NUMBER OF NEW FILM 


270 — 280 INITIALISES FOR NEXT LOOP. GENERATES 
PHOTO NUMBER. RIGHT$ INSTRUCTIONS 
DELETE THE SPACE THAT STR$ RETURNS AT 
LEFT OF STRING. 


CLEARS BOTTOM OF SCREEN, INPUTS TITLE 
OF PHOTO. 


290 


“a 


EAIER 


Ss & | 890 


300 — 320 INPUTS CODE CHARACTERS TO ARRAY, PLUS 
AN ASTERISK TO ALLOW FULL PRINTOUT AT 
SORT STAGE. 


330 RETURNS LOOP, INFORMS USERS WHEN 
COMPLETE, WAITS, RETURNS TO LIST OF 
WHAT IS AVAILABLE. 

340 PRINTS SUBJECT CODES AND HEADING. 

350 STARTS LOOP, PRINT PHOTO NUMBER, TITLE 


& CODE CHARACTERS. 

360 — 400 ASKS USER TO VERIFY DATA. 

410 — 420 INPUTS CORRECTED DATA IF NECESSARY. 

430 RETURNS LOOP. 

AAU INFORMS USERS WHEN COMPLETE, WAITS, 
RETURNS TO MENU. 

460 — 480 CASSETTE INSTRUCTIONS. 

490 RECORDS FILM NUMBER ON TAPE. 

900 RECORDS PHOTO NUMBER, TITLE, & CODE 
ARRAYS ON TAPE. 

510 — 530 CASSETTE INSTRUCTIONS. 

540 WAITS, RETURNS TO MENU. 

560 — 580 CASSETTE INSTRUCTIONS. 


590 — 600 INPUTS FILM NO. FROM TAPE & VERIFIES 
RECORDING. 


610 — 650 LOOP TO INPUT FROM TAPE & VERIFY, PHOTO 
NO., TITLE & CODE ARRAYS. 

FINSHED & CORRECT INFORMATION, WAITS, 
RETURNS TO MENU. 


670 — 690 FAULTY RECORDING INFORMATION, WAITS, 
RETURNS TO MENU. 


710 — 760 SORT ROUTINE INSTRUCTIONS. 


770 — 780 INPUTS CODES FOR PHOTO SELECTIONS AND 
LAST FILM ON TAPE NO. 


790 — 800 CASSETTE INSTRUCTIONS. 
810 — 820 PRINTS HEADING AND INITIALISES FLAGS. 


830 INPUTS FROM TAPE FILM NO., STARTS LOOP, 
INPUTS PHOTO NO. TITLE, AND CODES. 


840 — 850 LOOP TO CHECK EACH CHARACTER OF 
SUBJECT CODE, AND IF IT MATCHES C1$ or 
C2$ INCREMENT C BY 1. 


PRINTS DATA IF BOTH CODES ARE PRESENT 
(C=2), INCREMENTS X, IF SCREEN IS FULL 

(X = 12), WAITS, ON RETURN CLEARS SCREEN 
BELOW HEADING AND RE-INITIALISES xX. 


870 RETURNS LOOPS AND 
RE-INITIALISES C FOR 
NEXT CHARACTER 
CHECK. 


CHECKS IF LAST FILM 

IF YES WAITS, 
RETURNS TO MENU. 
RETURNS PROGRAM 

TO NEXT FILM ON TAPE. 
END 

WAIT ROUTINE. 
SUB-ROUTINE TO PRINT 
SUBJECT CODES AT 
TOP OF SCREEN. 


SHORT PAUSE 
SUB-ROUTINE. 


660 


860 


880 


900 
2000 
2040 


2150 
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PHOTOLIBRARY 


100 
110 


120 
130 
140 
150° 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 


280 
290 
300 
310 
320 
330 


335 
340 


350 


360 
370 
380 


390 
400 
410 


420 


430 
4av 


450 
460 


470 


480 
490 
500 


510 
520 


530 


540 
550 
560 


570 


580 
590 
600 
610 
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REM * PHOTOSORT BY J. BAMBER 

CLEAR 2000 : Z$ = “0”: X$ = “SLIDE”: L = 36 
‘FOR NEGS X$ = “NEG.” 

DIM TS(L), S$(L), SN$(L) 

CLS : PRINT TAB(25); “PHOTOSORT” : PRINT 
PRINT “1) INPUT NEW DATA TO MEMORY.” 
PRINT “2) CHECK NEW DATA IN MEMORY.” 
PRINT “3) STORE NEW DATA ON TAPE.” 
PRINT “4) CHECK TAPE AGAINST MEMORY.” 
PRINT “5) SORT”;X$; “FROM TAPE.” 

PRINT “6) END PROGRAM.” 

PRINT : PRINT “WHAT NOW? ENTER NUMBER”; 
A$ = INKEY$ : IF A$ = “”’ THEN 210 

B = VAL(A$) : IF B < 1ORB > 6 THEN 210 
ON B GOTO 250, 340, 460, 560, 710, 900 

REM * INPUT NEW DATA TO MEMORY 
GOSUB 2040 : PRINT @ 640, CHR$(31);“”; 
INPUT “ENTER FILM NUMBER”; F$ 

FOR J = 1 TOL: IF J < 10 THEN SNS$(J) = F$ 
+ Z$ + RIGHTS$(STR$(J),1) 

IF J > = 10 THEN SNS$(J) = FS + 
RIGHT$(STR$(J),2) 

PRINT @ 640, CHR$(31); “INPUT TITLE OF”; 
X$;“NO. ”; SN$(J);: INPUT T$(J) 

PRINT “PRINT “TYPE IN CODE LETTER OF 
EACH SUBJECT CATEGORY” 

PRINT “WHICH APPLIES TO THIS”;X$;“(NO 
PUNCTUATION PLEASE).” 

PRINT “THEN PRESS ENTER.”;: INPUT S$(J) : 
S$(J) = “X” + S$(J) 

NEXT : PRINT @ 640,CHR$(31); “THAT’S ALL,”;: 
GOSUB 2000 : GOTO 130 

REM * CHECK NEW DATA IN MEMORY 
GOSUB 2040 : PRINT @ 640, X$; “NO.”; TAB(28); 
“TITLE”; TAB(52); “CODES” 

FOR J = 1 TOL: PRINT @ 704, CHRS$(31); 
SN$(J); TAB(10); T$(J); TAB(52); S$(J) 
PRINT “IS THIS CORRECT? (Y OR N) ”; 
A$ = INKEY$ : IF A$ = “’ THEN 370 

IF A$ = “Y” THEN PRINT CHR$(8); “YES” 
GOSUB 2150 : GOTO 430 

IF A$ <> “NO” THEN A$ = “’: GOTO 370 
PRINT CHR$(8); “NO” : GOSUB 2150 
PRINT @ 768, “TYPE IN CORRECT DATA ”; X$; 
“NO.”; SN$(J) 

INPUT “TITLE”; T$(J) : INPUT “CODES”; S$(J) : 
S$(J) = “X” + S$(J) 

NEXT 

PRINT @ 704, CHR$(31); “ALL CHECKED,”;: 
GOSUB 2000 : GOTO 130 

REM * STORE NEW DATA ON TAPE 

CLS : PRINT “WIND PAST PREVIOUS DATA & 
NOTE TAPE COUNTER.” 

GOSUB 2000 : PRINT “PRESS RECORD & PLAY 
KEYS OF CASSETTE.” 

GOSUB 2000 : PRINT “RECORDING DATA.” 
PRINT # -1, F$ 

FOR J = 1 TOL: PRINT# -1, SNS$(J), T$(J), 
S$(J) : NEXT 

PRINT “DATA IS NOW ON TAPE.” : GOSUB 2150 
PRINT “PRESS CASSETTE STOP KEY.” : GOSUB 
2150 

PRINT “NOTE TAPE COUNTER FOR LATER 
USE.” 

GOSUB 2000: GOTO 130 

REM * CHECK TAPE AGAINST MEMORY 

CLS : PRINT “WIND TAPE TO START OF NEW 
FILM IN MEMORY.” : GOSUB 2000 

PRINT “PRESS PLAY KEY OF CASSETTE.” : 
GOSUB 2000 

PRINT “CHECKING NEW DATA TAPE.” 

INPUT # -1, F2$ 

IF F2$ <> F$ THEN 670 

FOR J = 1 TOL: INPUT# -1, S2$, Ti$, S1$ 
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PROGRAM LISTING 


620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 


810 
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IF S2$ <> SN$(J) THEN 670 

IF T1$ <> T$(J) THEN 670 

IF S1$ <> S$(J) THEN 670 

NEXT J 

PRINT “ALL CORRECT, PRESS CASSETTE STOP 
KEY.” : GOSUB 2000 : GOTO 130 

PRINT “ X X BAD RECORDING X X WIND TAPE 
BACK TO START OF THIS” 

PRINT “FILM AND ADJUST VOLUME CONTROL, 
OR RE-RECORD.” 

GOSUB 2000 : GOTO i130 

REM * SORT FROM TAPE 

CLS : PRINT “ WHEN ASKED, INPUT THE TWO 
SUBJECT CODES WHICH WILL” 

PRINT “SELECT THE TYPE OF” ; X$; “YOU 
REQUIRE. I.E. A & L FOR” 

PRINT “ CHILD PORTRAITS. IF YOU REQUIRE 
EVERY”; X$; “OF ONE” 

PRINT “SUBJECT, ENTER THE SAME CODE 
LETTER TWICE. I.E. A & A” 

PRINT “WILL DISPLAY EVERY CHILD PHOTO. 
TWO X’S WILL PRINT EVERY”; X$ 

GOSUB 2000 ; GOSUB 2040 : PRINT @ 640, 
CHR$(31);“”; 

INPUT “ENTER SUBJECT CODE NO.1”; Cl1$: 
INPUT “CODE NO. 2”; C2$ 

INPUT “WHAT IS THE NUMBER OF THE LAST 
FILM ON TAPE”; LF$ 

CLS : PRINT “REWIND TAPE IF NECESSARY.” 
:GOSUB 2150 

PRINT “PRESS PLAY KEY OF CASSETTE.” 
:GOSUB 2000 

CLS: PRINT X$; “NO.”; TAB(15); “TITLE”; 
TAB(52); “CODES” 

Az=0:C = 9 

INPUT # -1, F$: FOR J = 1 TOL: INPUT#¥ 
-1, SN$, T$, S$ 

FOR K = 1 TO LEN(S$) : IF MID$(S$,K,1) = C1$ 
THEN C=C +1 

IF MID$(S$,K,1) = C2$ THEN C=C +1 

IF C = 2 THEN PRINT SN$; TAB(15);T$ ; 
TAB(52); S$: C = 0:X=X+1:IF X = 12 THEN 
GOSUB 2000 : PRINT @ 64, CHR$(31); “’;: X = 0 
NEXT K:C = 0: NEXT J 

IF F$ = LF$ THEN PRINT “THAT’S ALL,” : 
GOSUB 2000 : GOTO 130 

GOTO 830 

END 

REM * PROGRAM PAUSE ROUTINE 

PRINT “PRESS ANY KEY TO CONTINUE.” 

A$ = INKEY$ : IF A$ = “” THEN 2010 
RETURN 

REM * SUBJECT CODES 

CLS : PRINT TAB(25); “SUBJECT CODES” 
PRINT 

PRINT “A) CHILD”, “H) SPORT”, “O) 
LANDSCAPE”, “V) WATER” 

PRINT “B) MALE”, “I)BUILDINGS”, “P) CLOSE- 
UP”, “W) NIGHT” 
PRINT “C) FEMALE”, “J) SEASIDE”, “Q) BIRD”, 
“X) MECHANICAL” 


TRS 80 


2090 PRINT “D) FAMILY”, “K) HISTORICAL”, “R) 
ANIMAL”, “Y) SNOW & ICE” 

2100 PRINT “E) GROUP”, “L) PORTRAIT”, “S) 
INSECT”, “Z) INTERIOR” 

2110 PRINT “F) WEDDING”, “M) BOTANICAL”, “T) 
NATURE”, “1) BOATS ETC. 

2120 PRINT “G) TRANSPORT”, “N) FESTIVE”, “U) 
MILITARY”, “2) HOLIDAYS” 

2130 PRINT STRING$(64, “+”) 

2140 RETURN 

2150 FORT = 1 TO 400: NEXT : RETURN : REM * 
‘SHORT PAUSE SUBROUTINE 


| HINTSON CONVERSION | 


The TRS-80 V.D.U. screen is formatted in 16 lines of 64 
spaces. 

In this program all PRINT @ addresses are at the start of 
lines. Therefore PRINT @ / 64 + 1 will give the line number. 
The tabs should be adjusted to suit the screen width of the 
system being used. 

Clear 2000 sets 2000 bytes of memory aside for string storage. 
CLS clears screen and cursor home. 

PRINT # -1, is the instruction to save data on tape. 

INPUT # -1, is the instruction to input data from tape. 

A$ = INKEY$ should be changed to GET A$, or the whole line 
to INPUT A$. 

STRING$(64,“ +”) returns 64 plus signs. 

A comma is the instruction to print at the next of 4, 16 space 
print zones. 

CHR$(8) is backspace 1 space. 

CHR$(31) puts the cursor at the specified PRINT @ address and 
clears the screen from that point down. If your system does not 
have it, a sub-routine to print the required number of blank lines 
and put the cursor at the print address should do the trick. But 
take care of automatic line scolling on the bottom line. This 
could spoil the display. The program runs in approx. 7K of 
memory, (film length, 36). 


Variables Used 
SN$(N) & S2$ = Slide No. and it’s duplicate for tape 
verification. 

Title, and it’s duplicate for tape 
verification. 

and it’s duplicate for tape 
verification. 

and it’s duplicate for tape 
verification. 
C1$ & C2$ = Subject codes. 

LF$ = Last film No. 

C = Subject flag, if 2 print. 

T, J & K = Loop indices. 

X = Number of lines printed. 

= 0 

X$ = Type of photo. 

Film length. 

Input variable. 


TS$(N) & T1$ 


S$(N) & S1$ = Subject, 


F$ & F2$ = Film No., 
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MEMORY UPGRADE KITS _ Now only £26.00 + VAT 


Model A — Upgrade the Model A to 32k RAM. Simple to fit - 
no soldering. Supplied with step by step instructions. 


SNAKE — Model B £7.80 + VAT 
This colourful arcade type game makes full use of the 
amazing graphics (Mode 2) and sound facilities of the BBC 
Micro. A highly adictive game that will give hours of fun. 


CHARACTERS — Model A/B £5.80 + VAT 
Forget about clumsy binary or Hex notation when re- 
defining character shapes. This utility program could not 
make it any simpler. 


CUBE — Model B £7.80 + VAT 
A simulation of the famous Rubik Cube. Full colour 3 dimen- 
sional view of all sides of the cube. Choose how jumbled 
you want the cube and then try to solve it. 


FRUIT MACHINE — Model A/B £5.80 + VAT 
Another game that shows off the superb graphics and 
sound effects possible on the BBC Micro. Features 
Nudges, holds, gamble etc. 


CASH OR ROYALTIES waiting for any interesting soft- 
ware (not just games) for the BBC Micro. The better the 
program the more we will pay. 


16K ZX SPECTRUM GRAPHICS 


SUPERDRAW 16 


16K ZX SPECTRUM GRAPHICS 


16K Spectrum graphics pack. 

Full screen high resolution colour. 

Moving cursor control. 

Large alphabet facility. 

Pictures saved on cassette. 

Automatic ‘slide show” option. 

Menu driven, easy to operate, crash proofed. * 
Documented to usual high Video Software standard. 
Demonstration slide show. 

Audio commentary on reverse of cassette. 


If you've now got your Spectrum you will be wanting to explore its 
graphics potential. SUPERDRAW 16 will help you get the best 
from it. 


send an SAE to get the latest details of our software. 


OMPUT ER verre: 


16 Wayside 


CONIC sah: So ceed 


Electronequip 


(Authorised BBC and Acorn Dealer, stockists and repair centre) 


VIDEO SOFTWARE lao etee 
Stone Lane, Kniver, Price Lo. 
Stourbridge, incl. VAT, P. & P. 
West Midlands Immediate delivery. 


BBC MMerO Model Alii, svc cc oe ees 


BBC] BBO Micro: Model’ Bia vite. ck £346.96 ATM1 Atom assembled 2Kram........... £140.00 
BBC21 Upgrade ModelAtoB..... es ce £100.00 ATM2 Atom assembled 12Kram ......... £160.00 
BBCxx Other Upgrades Phone for price ATM3 Atom assembled 5Kram colour .... £158.00 
BBC32 14” Colour Monitor............... £250.00 ATMO’. Atom kit 2K famines Aah See £110.00 
BBC35 BBC Cassette Recorder............ £26.00 ATM  AtomeKit TORN oe vie £130.00 
BBC36 Casette Lead DIN to Jack........... £4.00 ATM25 New PAL Colour Encoder .......... £38.00 
BBC40 Single 5.25” Disc Drive ........... £230.43 ATM 26 New 1.8A Power Supply............. £8.40 
ATMS53 Atom Cassette lead ................ £2.00 
Epson Printer MX80T type 3 ............. £325.00 
Epson... Printer. MxXS0FT type 3°33). oe £345.00 BMC 12A Black/Green Monitor .......... £79.00 
Epson = Printer MX100 type 3 saa esa £445.00 BMC 12E Black/Green Monitor .......... £99.00 


Prices exc. VAT and inc. postage (except BBC micro’s 2.00) 
All items always in stock (even BBC’s) — quick despatch 
Upgrades include fitting and testing. Credit cards not accepted for BBC micro’s 


Elect ronequip 


128 West Street, Portchester (A27 opp. RUBY) Hants PO16 9XE Tel: 0705-325354 
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BYG BY 


FROM THE PRICE OF A 
16 K RAM PACK 


PLEASE MAKE ALL CHEQUES PAYABLE TO 


Phoenix Marketing Services 
Oaklands House, Solartron Road, Farnborough, Hants. GU14 9QL. 
Tel: (0252) 514990. 
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COMMODORE 64 
REVIEW 


HAS VIC 


MATURED 
NOW ITS 64? 


Commodore Business Machines recently announced 
a selection of new low-cost computers to extend the 
success of the VIC-20. Chris Palmer went to the 
firm’s Slough HQ to see how the top end of the range 
machine, the Commodore 64, differs from its 


There is no doubt that the soon-to- 
be-released big baby from Com- 
modore, the 64, is an impressive 
machine. Though still not in general 
production the final off-the-shelf ver- 
sion is almost complete, and it was 
at that stage that I saw it. 

By the time this new computer 
is on sale some features might be 
improved but the basic machine will 
be the same. 

When you first plug-in and 
switch on the Commodore 64 you 
are greeted with a Commodore 
message and are told immediately 
how much memory space you have 
free to use. The screen colours are a 
light blue border, blue background 
and light blue as the text colour. A 
definite improvement on the 
VIC-20’s dazzlingly bright torquoise. 

At first glance you could very 
well mistake the 64 for a VIC-20 ex- 
cept that the colour of the case is 
different and so is the logo. On 
closer examination around the 
edges of the case the real differences 
become apparent. On the right- 
hand side of the VIC-20 there is only 
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: predecessor. 


one joystick port, but on the Com- 
modore 64 there are two. 

The cartridge space on the 64 
takes up half the original space for 
insertion, the remainder being taken 
up by an internal modulator. This 
means that you can’t use VIC car- 
tridge software with the 64 because 
of the change in memory layout and 
lack of space. 


Software 


But don’t despair. Both PET and 
VIC software can be run on the 
Commodore 64 with slight conver- 
sions. PET software can be con- 
verted to run on it because of the 
64’s 40 x 25 screen size, which is the 
same as the PET 3000 and 4000 
series. The biggest problem comes 
when you deal with programs con- 
taining PEEK and POKE 
statements, because the memory 
locations are different on the 64. 
The BASIC used with the 64 is, 
thankfully, the same as that used 
with both the PET and VIC, the ma- 
jor difference being that the 64’s 


sound and graphics capabilities far 
excede anything yet offered by those 
machines. 

If you don’t like the thought of 
converting programs yourself Com- 
modore is coming to the rescue with 
a complete range of software 
specially written for the 64. Business 
programs include data bases, 
finacial planners, electronic spread- 
sheets (like the accounting package 
Visicalc) and word processors, as 
well as conversions from. the 
massive range of PET titles. 

For entertainment Commodore 
is planning to re-write the most 
popular VIC games making the 
most of the 64’s improved facilities. 
I saw Starfighter on the 64 and 
although simple in concept it proved 
to be a challenging and addictive 
game. 

Another leisure pack was a 
music program which allows you to 
select various voices and_ in- 
struments for the computer, in- 
cluding flute, guitar and drums. You 
can either play tunes direct from the 
keyboard or play pre-programmed 
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melodies from the cartridge giving a 
very professional sound. 

Developments for add-ons and 
peripherals are still at early stages 
but Commodore has some _in- 
teresting things in the pipeline. 
Some of the VIC peripherals like 
disc, printer tape and modem are 
compatible with the 64, but addi- 
tional interface cartridges are in pro- 
gress. 

These will allow you to use 
devices which can be plugged into 
the RS232 and IEEE ports for extra 
communications facilities. Two in- 
teresting cartridges that should be 
available are the PET emulator and 
the Z80 packs. The PET emulator is 
designed to allow Commodore 64 
users to run the majority of pro- 
grams written specifically for the 
PET, with little or no modification. 

The Z80 cartridge will enable 
you to run programs written in a 
widely used microcomputer 
language called CP/M by giving it 
access to a second microprocessor, 
the Z80. This could mean that the 
Commodore 64 will be able to run 
other machines’ software by plugg- 
ing in the correct emulator car- 
tridge. 

As well as using the CP/M 
language other under development 
are PILOT, LOGO, FORTH and 
PASCAL which are already 
available for the PET and VIC. But 
most users will only be concerned 
with BASIC. 

Because BASIC is the simplest 
language used in computing it has 
its drawbacks in programming. But 
a couple of special features added to 


the 64 mean that now games 
fanatics lives will be made much 
more exciting and a lot easier. 

MOBS and pixel scrolling are 
what the enhancements boil down 
to. MOB stands for Moveable Ob- 
ject Block. This is a high resolution 
character created on a 24 x 21 grid 
which can be moved around the 
screen, in front of or behind any 
other character without disturbing it 
or erasing it. In effect it creates a 
three dimensional picture. 

You are allowed up to eight 
MOBS on the screen which you can 
control by POKEing values into 
registers in memory. The computer 
will also scan the screen and tell you 
when your MOBS collide with each 
other or the scenary. 

Pixel scrolling is the other useful 
but less spectacular feature. It 
allows you to move the screen in 
either a vertical or horizontal direc- 
tion one pixel (one character dot) at 
a time. 


Good Graphics 


Unfortunately, there are some 
peculiar graphics features in par- 
ticular the high resolution screen. 
The 64 has a 320 x 200 dot resolu- 
tion screen but the problem is that 
there are no commands such as 
PLOT and DRAW in its operating 
system. This, coupled with the long- 
winded method of accessing the col- 
our and sound suggests a number of 
ROM utilities will appear on the 
market when the 64 is finally releas- 
ed. 

The Commodore 64’s graphics 


COMMODORE 64' 


are advanced but don’t be afraid to 
use the POKE command to get the 
most out of them. All the colour, 
sound and graphics controls take 
the form of registers in the memory 
so you have to use the POKE com- 
mand. But once you have got used 
to the locations and control codes 
the dividends it pays are well worth 
the struggle. 

Colour quality of the machine I 
used is a great deal better than the 
VIC-20 and comparable if not better 
in some cases to the Atari com- 
puters. The Commodore 64 offers 
16 colours which you can assign to 
the border, the screen background 
and the characters. These colours 
are listed in figure 1. 


COMMODORE 64 COLOUR 
SET. 


ORANGE 
BROWN 
LIGHT RED 
GREY 1 

GREY 2 
LIGHT GREEN 
LIGHT BLUE 
GREY3 


figure 1 

Background and border colours 
are stored in two separate registers. 
Character colours are stored by 
placing them as control charactes 
inside the quotes of a PRINT state- 
ment. The 64 also keeps the two 
areas of memory devoted to the 
screen, one to hold the data for the 
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COMMODORE 64 
REVIEW 


character to be displayed and one to 
store the data for the colour of that 
character. 

Stunning though the graphics 
may be it is on sound generation 
where this machine scores points. 
On the 64 the sound is superb. The 
production quality is far better than 
any comparable machine and the 
depth of control is staggering. 

This is all thanks to SID. SID 
stands for Sound Interface Device 
which is a custom designed chip giv- 
ing you three voices, each covering 
nine octaves with full tone modula- 
tion and wave form selection for 
each. The way in which you control 
these voices owes more to syn- 
thesiser technology than computer 
developments. 

The parameters you have to 
play with when you set up a sound 
on your 64 are as follows. First, set 
one of four waverforms — triangle 
wave, which gives you a mellow 
flute like sound, sawtooth wave, 
which gives a bright brassy sound, 
pulse wave producing a wide variety 
of tone qualities and finally, noise. 
This produces percussive sounds as 
well as standard wind and surf 
noises. 

Second, you set the ADSR, 
which stands for Attack Decay Sus- 


SESS SSES 


tain Release. This tells the computer 
how to alter the volume of the note 
after it has been triggered. Once this 
is done set the overall volume and 
lastly, give it the note you want to be 
played. 

The result of this is that the 64 
can be turned into a very flexible and 
impressive sounding synthesiser, if 
you are willing to put a little work in- 
to it. 

If the final production models of 
the Commodore 64 are as good as 
the pre-production version it will be 
accepted in many parts of the com- 
puter world. It will especially appeal 
to those who have some programm- 
ing experience and who wanted to 
produce high class screens and ear- 
catching sounds, but were thwarted 
by the restricted ‘capabilities of their 
computers. 

At the other end of the scale, for 
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IKE For The ATARI 400/800 


E NEW ARCADE GAME FOR ATARI COMPUTERS ! 
ING GRAPHICS WITH DAZZLING COLOURS ! @ 100% MACHINE CODE 
OR TWO PLAYERS! ® MULTIPLE SKILL LEVELS — FIGHT YOUR 


NOW IN STOCK ON 

16K CASSETTE: 

FROGGER @ £22.95 

CROSSFIRE @ £19.95 

SHOOTING GALLERY 
@ £15.95 


* PROTECTOR 
(32K Cassette/Disk) 


Plus: on 32K DISK: 
MOUSKATTACK @ £22.95 
*THRESHOLD (40K) 
(unbelievable graphics!) 
*RASTER BLASTER 
(real pinball!) 

*ALI BABA & 40 THIEVES 

* APPLE PANIC 


MORE ATARI 
SOFTWARE 
DUE SHORTLY ! 1 


E 
WAY THROUGH Cp a AND TUNNELS WITH ATTACKING MISSILES FUEL AND AMMO 


DUMPS TO CONTEND WITH ! 


NEW TITLES: papel Mea OF TERROR—16K ADVENTURE @K-RAZY SHOOT OUT CARTRIDGE 


@ AVAILABLE NOW: 16K CASSETTE £15.95 ) 


32K DISK on ee 


AMERICAN FOOTBALL—16K me CAVERNS OF MARS—16K 


@COMPUTE BOOK OF ATARI 


TA CRUZ TRICKY TUTORIALS 


NOW IN STOCK : ATARI TV GAMES PLUS oRETIVISION CARTRIDGES AT DISCOUNT 
PRICES !_ WATCH OUT FOR PACMAN AND DEFENDER ! 


NATIONWIDE MAIL ee SERVICE ON ALL Ld seepage SEND STAMP 


\ GEM 


ATARI 


MICROCOMPUTERS 


ALL NOW FOR DETAIL 


ElECTIROMICS 


(Dept.P.C.) 50 Mt St.,Off Piccadilly, Manchester M1 2EA. Tel: 061-236 3083. 


#% COMPUTER CHESS GAMES 


Commodore |< 2! 


PLUS GAMES NOW IN STOCK! 


Add 
*Call for Prices gd50P 


those who have barely ventured into 
computing is the VIC-10. It was 
Originally designed by Commodore 
purely as a games playing machine 
with limited memory capacity. It 
will have the same sound and 
graphics capablities as the Com- 
modore 64 but its BASIC might be 
contained on a separate cartridge 
rather than within the memory chip. 

The VIC-10 has a touch sen- 
sitive keyboard which will allow it to 
accept overlays such as a piano 
keyboard to use with a music car- 
tridge. 

It could prove a serious rival to 
the ZX Spectrum when it finally hits 
the streets. Personal Computing To- 
day will give the VIC-10 a thorough 
going Over in a future issue to keep 
you posted on Commodore’s latest 
moves. Prices of both computers are 
not yet fixed. 


ACTION QUEST’ 


16K Assembly Language Real-Time 
Adventure Game For ATARI® 400/800 Computer 


16K CASSETTE/DISK £19.95 Plus 50p p&p 


Action Quest is a real time 
adventure game played with your 
joystick controller. You, repre- 
sented as a ghost, move from 

room to room in an attempt to 
capture valuable prizes while 
eluding monsters and solving 
puzzles. Score is computed based 
both on prizes captured and 
elapsed time. Action Quest is 
entirely played as an action game, 
no keyboard input is required. 


task; a different technique or 
twist is involved in obtaining 
each one. Some require physical 
dexterity to reach while others 
can be acquired only through an 
intellectual problem solving 
path, Even some rooms are 
initially hidden from the player 
and must first be found before 
their prizes can be captured. 
Action Quest provides challenges 
both for fast action players as 
well as for those motivated by 
intrigue. 


Acomplete game encompasses 30 
rooms and 20 prizes, and prize 
capture is not always an easy 


ATARI 
400:800 
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“the quality of the colour display is excellent’. Popular Computing Weekly 


“The graphics facilities are great fun Personal Computer World. 
” the Spectrum is way ahead of its competitors’: Your Computer 


“The world's best 
ersonal computer 


p 


forunder £5 00... Se 


Sinclair ZX Spectrum 


16K RAM £125, 48K RAM £175. 


This is the astonishing new ZX Spectrum 
— a powerful professional's computer in 
everything but price! 

There are two versions — 16K ora 
really powerful 48K. Both have a full 
8 colours, sound generation, a full-size 
moving-key keyboard and high-resolution 
graphics. Plus established Sinclair 
features such as ‘one-touch’ keyword 
entry, syntax check and report codes! 


Key features of the Sinclair 
ZX Spectrum 

Full colour — 8 colours plus flashing 
and brightness-intensity control. 

Sound —- BEEP command with 
variable pitch and duration. 

Massive RAM — 16K or 48K. 

Full-size moving-key keyboard - all 
keys at normal typewriter pitch, with 
repeat facility on each key. | 

High resolution — 256 dots horizontally 
Xx 192 vertically, each individually 
addressable for true high-resolution 
graphics. 

ASCIll character set — with upper- and 
lower-case characters. 

High speed LOAD & SAVE - 16K in 100 
seconds via cassette, with VERIFY and 
MERGE for programs and separate 
data files. 


The ZX Printer — available now 

The printer offers ZX Spectrum 
owners the full ASCII character set — 
including lower-case characters and 
high-resolution graphics. 

Printing speed is 50 characters per 
second, with 32 characters per line and 
9 lines per vertical inch. 


ZX Microdrive — coming soon 

Each Microdrive will hold up to 100K 
bytes on a single interchangeable 
microfloppy — with a transfer rate of 
16K bytes per second. And you'll be 
able to connect up to 8 ZX Microdrives 
to your ZX Spectrum — they’re available 
later this year, for around £50. 


How to order your ZX Spectrum 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 01-200 0200 
for personal attention 24 hours a day, 
every day. 

BY FREEPOST - use the coupon 
below. You can pay by cheque, postal 
order, Access, Barclaycard or Trustcard. 

EITHER WAY - please allow up to 28 
days for delivery. And there’s a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt - and 
we have no doubt that you will be. 


—| | | ool || 
ZX Spectrum 


Sinclair Research Ltd, 
Stanhope Road, Camberley, Surrey, 
GU15 3PS. Tel: Camberley (0276) 685311. 


[ To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order 
Qty Item 


Sinclair ZX Spectrum - 


Code Item price Total 
£ £ 


| 16K RAM version 100 125.00 
| Sinclair ZX Spectrum - 

48K RAM version 101 175.00 
| Sinclair ZX Printer oa 59.95 
| Printer paper 

(pack of 5 rolls) 16 11.95 
| Postage and packing: 
| orders under £100 28 2.95 

orders over £100 29 4.95 
| TOTAL £ 


Please tick if you require a VAT receipt LU | 


*| enclose a cheque/postal order payable to Sinclair 
Research Ltd for £___ Pe eee | 


*Please charge to my Access/Barclaycard/Trustcard 
account no. Please print. | 


*Please delete/complete as applicable. 
| Mr/Mrs/Miss | | [ett [eat | | 
Address | : | | 


PCT 809 


LOOK BEFORE 


- YOU LEAP 


Buying computers and peripherals can be a taxing 
experience. In our regular feature we look at the 
dealers and what they offer. 


One of the most important things for a 
person thinking of buying a computer 
is being able to look at and use different 
models before making their choice. 

At the Micro C shop in London’s 
Hampstead Koad this is catered for 
admirably. On display in the shop were 
complete VIC, Atari and Texas 
isystems alongside the bigger 
machines such as Pet’s and Sirius’s. 
The staff are all capable of 
demonstrating the machines and 
drawing comparisons between 
different models, so that the buyer ends 
up with the best machine for the 
purpose he intended. 

The machines were well designed 
in comfortable and friendly settings. 
Each machine was complemented by 
its manuals and sales literature as well 
as peripherals such as cassette drives, 
printers and disc’s. The staff have no 
objection to people trying out their own 
programs or just using the machine, 
provided the shop does not turn into a 
high class arcade. This sort of attitude 
helps to quiet the fears that most 
people have about going to this sort of 
shop and of being pounced on and 
forced to buy something before they 
are even let near the machines. 

Micro C sells a wide range of 
software to complement the machines. 


34 


For the VIC they have titles from 
Comodore, Audiogenic and Rabbit. 
Atari software from Thorn EMI, Atari 
Program Exchange (APX) and Atari. 
The Texas is a little bit lacking in 
independent software, but as soon as 
some becomes available Micro C will 
stock it. 

It is refreshing to note that they 
attempt to vary the range for each 
machine by not only carrying software 
from the computer manufacturers, but 
also stocking software from 
independant suppliers. The staff will 
run through a piece of software with 
you before you buy it just to make sure 
you are familiar with the program and 
are happy that it does what you want. 
This helps to prevent the annoying 
problem of buying a piece of software 
and, getting home only to find it will not 
run on your machine or it isn’t what you 
wanted in the first place. 

Curry’s Micro C itself pursue an 
intensive search for new software titles 
and each week produce an update 
bulletin which is sent round to all their 
dealers so that they are aware of what 
they will be stocking over the following 
weeks. 

If they are out of stock of an item 
they should be able to get it in within a 
week. As well as the normal guarantee 


offered by the manufacturer Micro C 
also offer their own, which includes 
exchange machines and quick turn 
around on repairs. 

After you have bought your 
machine there is a wide range of 
backup available to you, ranging from 
a vast selection of books, through 
various peripherals, to a helpful voice 
on the end of.a telephone if you get 
stuck. 

The whole home computer set up 
at Micro C seems to be aimed at 
making your transition from a 
computer novice to a competent user 
as smooth and trouble-free as possible. 
Some of the shops have compiled lists 
of local people involved with user 
groups and these names are made 
available to anybody who wants to 
become involved in the social side of 
computer use. They are also working 
on a scheme by which people can hire 
program cartridges in a similar fashion 
to the video cassette clubs that are the 
vogue at the moment. 

Because the staff are mostly 
computer enthusiasts themselves they 
are well aware of the problems 
confronting the people which come 
into the shop and will go to great 
lengths to sort them out. 
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Business/Applications 
for your TRS-80 


ONE-D MAILING LIST 

Here is a mailing list system that can be run 
on only one disk drive! You can have up to 
17 fields of selection for name/address re- 
trieval. 

Disk versatility allows you to add, delete, 
or change the numerous details stored in the 
system. 

Features of the One-D Mailing List in- 
clude: 

*Automatic name sort (with zip code op- 
tion). 

*Rapid access to any name on file. 

*Easy error correction and recovery. 

*Prints selective name listings. 

*Revise or update listings at any time. 

*Up to 2500 names on-line (with 4 drives). 
*Prints a list of all names on file. 

*Prints mailing labels. 

This package requires the following mini- 
mum system: 

1. ATRS-80 Model !, Level Il with 16K RAM. 

2. An Expansion interface with 0 to 32K 

memory. 

3. A single disk drive (with automatic up- 

grade for up to three additional disk drives). 

4. Any compatible Disk Operating System. 
(Disk) £24.95 


FIND IT QUICK 

Put an end to the misplaced information 
syndrome! Here is a reliable, fast, subject- 
oriented information locator — FIND IT 
QUICK! This information indexing and re- 
trieval system is versatile and flexible — the 
ideal tool for doctors, lawyers, engineers, 
businessmen, educators, anyone who needs 
to locate information. 

Designed with a journal/magazine format. 
FIQ is versatile enough to be used to store 
and retrieve any type of reference informa- 
tion including client lists, vendor advertise- 
ments, report bibliographies and more — 
even poems and famous quotations. Sub- 


PLUS! 
DOSPLUS 


NO ONE ELSE CAN GIVE YOU: 

The same high level of Model !/Model II diskette and 
program compatibility. True, complete BASIC program 
chaining with files open and variables saved. 

DOSPLUS is the fastest, most powerful, and easiest to 
operate system on the market. DOSPLUS works! And 
works right. For the business person and hobbyist, the 
speed and simplicity cannot be beat. For the BASIC 
programmer, no one can offer you more than DOS- 


Regular £69.95 


Save £49.95 


This price till Aug 1st 


jects can be indexed or called according to 
author, journal and date or by up to nine 
keywords that you determine. Keywords can 
be used singly or in combination during the 
search routines. 

FIQ can be used by anyone. It requires no 
special skill, just the ability to type. Article 
references to be stored can be pre-selected 
and then entered into the system by a 
secretary or assistant. Even the contents of 
entire file cabinets can be indexed and 
stored! 

FIND IT QUICK requires a minimum 
system consisting of TRS-80 Model |. Level II 
with 16K of RAM, an Expansion Interface 
and at least one disk drive. Up to 1080 items 
can be stored on one data disk. instant 
Software’s Tiny DOS operating system is 
included on the program disk so that you can 
use the program without fuss or bother. 

Make your computer work like your own 
personal librarian with FIND IT QUICK. Can 

you afford to wait another day? 
(Disk) £29.95 


BUSINESS ANALYSIS 
(Formerly Oracle-80) 

Business Analysis will provide you with 
analytical and forecasting capabilities pre- 
viously available only in large computer and 
time-sharing systems. It is a flexible, profes- 
sional time series package that can be used 
in sales analysis and forecasting, product 
planning, business planning, etc. The pro- 
fessional forecaster will recognize BUSI- 
NESS ANALYSIS as a tool which incorpo- 
rates all the power of the X-11 model and 
extends it. Investors can analyze stocks, 
market trends and growth rates. Financial 
managers and economists can analyze the 
general economic climate and investigate 
business cycles. Even families can find this 
program useful in analyzing spending or 
energy Consumption trends, for it is ideal for 


SEND 75p FOR FULL CATALOGUE 


anyone who needs to analyze and forecast 
monthly, quarterly or annual data. 

Even though this package uses advanced 
Statistical methods, you don’t have to under- 
stand higher math to use it. Designed to be 
used and understood by the typical business 
person, its powerful analytical capabilities 
will satisfy even the professional forecaster. 
All inputs and outputs are written in plain 
English and the documentation carefully 
explains all functions. 

Adding, deleting and modifying data is 
accomplished with a very flexible editing 
routine. Automatic scaling of numbers, abil- 
ity to choose from several output formats, a 
calendar format that identifies all your data 
by month/quarter/year, and the ability to add 
and subtract values while inputting from the 
keyboard provide added user flexibility. You 
can use several methods — moving average, 
rate of change, seasonal indices or cyclical 
indices — to analyze your data. The unique 
graphing capability lets you visualize your 
historic data or any of the modified data 
series you calculate, and direct any chart or 
graph to your printer. 

Business Analysis will forecast future data 
values using trend, moving averages or 
seasonal methods. You may choose either 
constant unit-trend or a constant percentage- 
growth-trend forecast for even more flex- 
ibility. 

This is one of the most powerful and useful 
business tools you will ever use. It puts the 
future in your hands. 

The package requires the following mini- 
mum system: 

1. ATRS-80 Level Il with 16K RAM. 
2. An Expansion Interface with 16K RAM. 
3. One or more disk drives. 
4. Any compatible Disk Operating System. 
5. An optional line printer. 
Note: Tape version only is Model Ill com- 
patible. 
(Tape) £75.00 (Disk) £99.95 


(Refundable against purchase) _ | tg Mt he 2 By og Sh ene Ne Semin Rs. 4 cian ROR GF eC Mers Wie Sk GON 
CS ag S| 1 Os | | IRR ci oe en ee eC 
| lenclose a cheque/PO for €.......... made payable to 
ANGLO AMERICAN SOFTWARE | Sissi 
138a STRATFORD ROAD. SPARKHILL | oo PITT so aaraciigg ch cased Nan dda Wade Sastabcchadccsteienceloneadeeds kane 
BIRMINGHAM B11 1AG 021-771 2995 Aen i, eee ig ae ee 
ALL PRICES INCLUDE VAT & POSTAGE | Talo 2 Sanaa: SS ale MPR aICY seer Pe sama Tay sumer are 


24 Hour answering service 
on 021-771 2995 for Access orders. 
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100 FREE PROGRAMS 


FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 


ATARI 


$197 


as well as details on our users club. 


400 
S00 


ATARI PRICES REDUCED! 
We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400/800 
personal computers. We believe that the Atari at its 
new price will become the U.K.’s most popular per- 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 


a ne ee RR 


£199 


ATARI 400 


with 16K 


ATARI 400 


with 32K 


ATARI 800 


with 16K 


THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 


ACCESSORIES 
Cables 

Cassettes 
Diskettes 
Joysticks 

Le Stick - Joystick 
Misc Supplies 
Paddles 


Mountain Shoot 
Rearguard 

Star Flite 
Sunday Golf 


BUSINESS 
Calculator 
Database Managemt 
Decision Maker 
Graph-lt 

Invoicing 

Librarian 

Mort & Loan Anal 
Nominal Ledger 
Payroll 

Personal Finl Mgmt 
Purchase Ledger 
Sales Ledger 
Statistics 1 

Stock Control 
Telelink 1 

Visicalc 

Weekly Planner 
Word Processor 


DYNACOMP 
Alpha Fighter 
Chompelo 
Crystals 

Forest Fire 
Intruder Alert 
Monarch 
Moonprobe 
Moving Maze 
Nominoes Jigsaw 
Rings of The Emp 
Space Tilt 

Space Trap 

Stud Poker 
Triple Blockade 


AUTOMATED 
SIMULATIONS 
Crush Crumble Cmp 
Datestones of Ryn 
Dragons Eye 
Invasion Orion 
Rescue at Rigel 
Ricochet 

Star Warrior 
Temple of Apshai 
Upper Reaches Aps 


ADVENTURE INT 
Scott Adams Adv 
No 1 Adventurelnd 
No 2 Pirate Adv 
No 3 Mission Imp 
No 4 Voodoo Cast 
No 5 The Count 
No6 Strange Ody 
No 7 Mystery Fun 
No 8 Pyramid of D 
NoQ9 Ghost Town 
No 10 Sav Island 1 
No 11 Sav Island 2 
No 12 Golden Voy 
Angle Worms 
Deflections 

Galactic Empire 
Galactic Trader 
Lunar Lander 


EDUCATION 
from APX 
Algicalc 

Atlas of Canada 
Cubbyholes 
Elementary Biology 
Frogmaster 
Hickory Dickory 
Inst Comptg Dem 
Lemonade 
Letterman 
Mapware 


BOOKS 

Basic Ref Manual 
Compute Atari DOS 
Compute Bk Atari 
Compute Magazine 
De Re Atari 

DOS Utilities List 
DOS2 Manual 

Misc Atari Books 
Op System Listing 
Wiley Manual 


CRYSTALWARE 
Beneath The Pyram 
Fantasyland 2041 
Galactic Quest 
House Of Usher 
Sands Of Mars 
Waterloo 

World War III 


Maths-Tac-Toe 
Metric & Prob Solvg 
Mugwump 

Music Terms/Notatn 
Musical Computer 
My First Alphabet 
Number Blast 
Polycalc 

Presidents Of U.S. 
Quiz Master 
Starware 

Stereo 3D Graphics 
Three R Math Sys 
Video Math Flash 
Wordmaker 


EDUCATION 
from ATARI 

Conv French 

Conv German 
Conv Italian 

Conv Spanish 
Energy Czar 
European C & Caps 
Hangman 

Invit To Prog 1/2/3 
Kingdom 

Music Composer 


Scram 
States & Capitals 
Touch Typing 


EMI SOFTWARE 
British Heritage 
Cribbage/Dominoes 
Darts 

European Scene Jig 
Hickory Dickory 
Humpty Dumpty 
Jumbo Jet Lander 
Snooker & Billiards 
Submarine Commdr 
Super Cubes & Tilt 
Tournament Pool 


ENTERTAINMENT 


from APX 


Alien Egg 
Anthill 

Attank 
Avalanche 

Babel 

Blackjack Casino 
Block Buster 
Block ‘Em 
Bumper Pool 


Castle 

Centurion 
Checker King 
Chinese Puzzle 
Codecracker 
Comedy Diskette 
Dice Poker 

Dog Daze 
Domination 
Downhill 

Eastern Front 
Galahad & Holy Grl 
Graphics/Sound 
Jax-O 

Jukebox 
Lookahead 
Memory Match 
Midas Touch 
Minotaur 
Outlaw/Howitzer 
Preschool Games 
Pro Bowling 
Pushover 
Rabbotz 

Reversi || 
Salmon Run 

747 Landing Simul 
Seven Card Stud 


Sleazy Adventure 
Solitaire 

Space Chase 
Space Trek 
Sultans Palace 
Tact Trek 

Terry 

Wizards Gold 
Wizards Revenge 


ENTERTAINMENT 
from ATARI 
Asteroids 
Basketball 
Blackjack 
Centipede 

Chess 
Entertainment Kit 
Missile Command 
Pac Man 

Space Invaders 
Star Raiders 
Super Breakout 
Video Easel 


ON LINE SYSTEMS 


Crossfire 
Frogger 


A 


ATARI 


£248 
£449 


400/800 SOFTWARE & PERIPHERALS 


Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that’s all you'll need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 


Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop’s catalogue and price list 


Jawbreaker 
Mission Asteroid 
Mouskattack 
Threshold 
Ulysses/Golden FI 
Wizard & Princess 


PERIPHERALS 
Centronics Printers 
Disk Drive 

Epsom Printers 
Program Recorder 
RS232 Interface 
Thermal Printer 
16K Memory RAM 
32K Memory RAM 


PERSONAL INT 
from APX 

Adv Music System 
Banner Generator 
Blackjack Tutor 
Going To The Dogs 
Keyboard Organ 
Morse Code Tutor 
Personal Fitness Pra 
Player Piano 
Sketchpad 


PROGRAMMING 
AIDS from Atari 
Assembler Editor 
Dsembler (APX) 
Microsoft Basic 
Pascal (APX) 
Pilot (Consumer) 
Pilot (Educator) 
Programming Kit 


SANTA CRUZ 
Basics of Animation 
Bobs Business 
Display Lists 
Graphics Machine 
Kids 1&2 
Horizontal Scrolling 
Master Memory Map 
Mini Word Processor 
Page Flipping 

Player Missile Gr 
Player Piano 

Sounds 

Vertical Scrolling 


SILICA CLUB 
Over 500 programs 
write for details 


FOR FREE BROCHURES -TEL: 01-301 111 


For free brochures and reviews on our range of electronic products. please 
telephone 01.301 1111. To order by telephone, just quote your name, address 
credit card number, and order requirements and leave the rest to us Post and 
packing is FREE OF CHARGE in the UK Express 24 hour delivery available at an 
additional charge 
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FREE LITERATURE 


| am interested in purchasing an Atari 400/800 computer and would 
like to receive copies of your brochure and test reports as well as 
your price list covering all of the available Hardware and Software: 
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SHOP DEMONSTRATION FACILITIES 
n Sidcup Monday to Saturday Sarr 


Friday 8pm) 
MAIL ORDER 


we are a specialist ma 


to 5.30pm (cto: 


order 


supply goods direct to your door 


MONEY BACK UNDERTAKING 


we provide full facilities at our shop 
ng Thursday 1pm 


ompany and are able to 


if you are totally unsatisfied with your 


purchase, you may return it to us within 15 days On receipt of the goods 11 
satisfactory condition we wil! give you a full refund 


PART EXCHANGE SECOND HAND MACHINES 
scheme to trade in many makes of TV. game for persona! co 
Our prices ‘ 
We are never knowingly undersold and wi!! norm 
quoted by our competitors 

available on the 


COMPETITIVE PRICES 


HELPFUL ADVICE 
AFTER SALES SERVICE 
VAT 
CREDIT FACILITIES 
details 


DA14 4DX 
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available on all 
all prices quotes above include VAT at 15°. 


we offer credit over 12. 24 0r 36 mo 


offers and sernic 
ally 


SILICA SHOP LIMITED 
Dept PCT 0982, 1-4 The Mews, Hatherley Road, Sidcup, Kent 
Telephone 01-301 1111 or 01-309 1111 


we offer a 


match any 


Suitability of various ¢ 
computers out of quarantee 


part exchange 
mputers 


e are very competitive 


lower price 


omputers 


hs please ask for 


isi 
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ATARI Vs TEXAS 


ATARI Vs TEXAS 


FEATURE 


With the large number of low-cost computers now 
available for the home user it is often difficult to see 
which machines offers the most. Here Personal 
Computing Today puts two of the contenders in the 
spotlight. 


The battle for supremacy in the home computer field is now 
hotting up, with all the main manufacturers aiming to have 
competitive machines selling for about £200. 

The Atari 400 and the Texas TI 99/4A have both been 
around for at least a year and have both had their prices cut 
to make them more competitive in this area. Here we 
attempt to put both machines in perspective and find out just 
what they offer and how they compare. 

The Atari 400 sells for about £199.95 and for this you 
get the computer console, which includes the keyboard, the 
processor and the memory. Also included in this price is the 
power supply and the operating manual. As it stands this 
can’t be used as a computer because it has no BASIC 
language. This is available on cartridge separately, along 
with two other manuals, for £50.00. 

The Texas TI 99/4a retails for around the £200.00 
mark and this price includes the keyboard unit, containing 
the processor and the memory, a power supply, two manuals 
and a modulator. Because both machines use ordinary 
domestic televisions as displays the modulator is an essential 
part of the system, as this converts the signal that is 
produced by the computer into a form that can be used by the 
television. On the Atari 400 the modulator is included inside 
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the keyboard case. 

An equally important part of the package is the 
supplied documentation. Both machines fair well in this 
standing. The Texas computer has a users reference guide, 
which gives you details of how to set the machine up and also 
how to use its special features and language. The second 
Texas manual is entitled Beginners BASIC and takes the 
form of a tutorial on the BASIC computer language, with 
special reference to the Texas machine. 

For the purposes of this comparison it is assumed that 
the Atari 400 has been bought with the BASIC cartridge. 
This brings the Atari manuals to a total of three. The manual 
which comes with the standard machine is an operators 
manual and is similar to the Texas in that it gives you 
information on how to plug the machine in and information 
on how to use the peripherals. Once again you get a BASIC 
tutorial that will teach you to program in Atari BASIC but 
also you get a reference guide which provides information on 
the syntax and method of operation of all the Atari 
commands. 

In appearance the Atari machine has a futuristic look 
about it, with a recessed keyboard well to the front and a 
raised section at the back. The front of the raised section is 
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ATARI Vs TEXAS 
FEATURE 


hinged to allow access to the single cartridge slot, where the 
BASIC cartridge or the game packs are placed. Underneath 
the front lip of the keyboard are the four games controller 
ports. Into these can be plugged joysticks, paddles or 
keypads. 

The styling of the Texas machine is vaguely 
reminiscent of the Bang & Olufsson range of Hi Fi 
equipment. The top of the case is finished in brushed 
aluminium and the sides are a matt black plastic. The 
keyboard sits at the left hand side of the machine and to its 
right is the slot which the command module cartridges slide 
into. One of the games ports is situated on the back of the 
machine and the other on the left side. 

Both machines have provisions made for using a 
cassette tape recorder to load and save programs. The Atari 
has its own model which is dedicated to the computer. This 
means that it is not a standard tape recorder but has been 
modified to be used specifically for storing programs. For the 
Texas you can buy a set of leads which will enable you to plug 
it in to any normal tape deck. This system, although cheaper 
and more convenient for the user, does bring problems, 
because most domestic tape recorders have separate 
volume and tone controls it is sometimes difficult to 
remember the different settings that were used to record 
different pieces of software, thus making loading them back 
into the computer a tedious process. 


The first difference that strikes you, when you look at 
both machines is that they have different keyboards. The 
Atari has a touch sensitive, membrane keyboard and the 
Texas has a moving key typewriter style keyboard. For along 
time membrane keyboards have been criticised for their lack 
of sensitivity and the innaccuracies which can develop 
through using them. On the 400, Atari has conceded these 
failings in the basic concept but has taken steps to make life 
easier for the user by providing ridged surrounds to every key 
and including an audible buzz to signify when a key has been 
properly depressed. 

Both keyboards layouts are in standard QWERTY 
format but unfortunately the Texas keys are a little too close 
together, making touch typing hard. The Texas also has a 
control key and a function key which allows for multiple 
assignments to some of the other keys. The Atari has a CTRL 
key and a reverse key. 

The Atari also has four keys set to the right of the 
keyboard. These are: SYSTEM RESET, OPTION, SELECT 
and START. These keys are mainly associated with the 
games cartridges and tapes. They are all recessed into the 
case so they cannot accidentally by pressed. 

Finally, both machines have the facility to accept 
cartridges. On the Atari they are slotted in the top of the 
machine underneath the hinged cover. The mounting of 


TER ANS ER SY REME RES 


38 


these cartridges is very solid and unlikely to wear, as are the 
cartridges themselves, which have an ingenious locking 
cover that protects their edge connecters. On the Texas 
machine they are pushed through a cover which is situated 
on the right of the machine. Both these systems work well 
and are unlikely to cause problems with cartridge wear or 
reliability. 

The processing power of the Atari lies with the 8-bit 
6502 chip whilst the Texas uses the 16-bit 9900 chip. The 
difference between an 8-bit micro and a 16-bit are that in 
theory the 16-bit can address more memory and carry out 
calculations a lot faster. Unfortunately due to some weird 
memory organisation inside the Texas it in fact turns out to 
be a lot slower than almost every other micro in its price 
range. This is not such a great disadvantage for somebody 
just starting to program, but could provide a lot of headaches 
for people who wish to do more than just simple programs. 

Both machines come with 16K memory as standard, 
which is a sensible amount for beginner and expert alike. 
There is no provision made for memory expansion on the 
Atari but some firms do produce internal boards which will 
take the RAM total up to 32K. The memory on the Texas can 
be expanded externally to 48K but this also requires the 
purchase of the TI Extended Basic cartridge because the 
resident basic can access the extra memory. 

Other languages are available for the Atari and the 
Texas. The Atari offers PASCAL, which is a structured 
programming language and Microsoft BASIC, which is a 
different dialect of the BASIC that the machine uses. The 
Texas has an extended basic cartridge which adds a number 
of extra commands and features to the basic machine and 
also the TI LOGO language, which has been specially 
developed as an easy to learn programming utility for 
children. 


BASIC on the Atari is closer to the normal BASIC 
found on other machines like the PET and the Apple. The 
majority of the commands operate in the normal fashion and 
where Atari have included specialised commands such as 
SETCOLOR or DRAWTO they are pretty self explanatory as 
to their action. All the commands can be entered in a short 
hand form, such as L. for LIST or PL. for PLOT. 

One of the big disadvantages with the Atari BASIC is 
that it cannot handle string arrays of more than one 
dimension, in the normal way. Usually if you wanted to store 
a number of items of data in a computer you would set up an 
array. This allows you to manipulate the data as if it were 
held in a matrix and access pieces of data by giving their co- 
ordinates. What the Atari does if it has to handle data in this 
way is to place all the data end to end to produce one large 
piece of data which you then have to sift through to find the 
information you are looking for. 

The Texas BASIC allows you to use multi-dimensional 
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string arrays, but does have a few deficits of its own. Most 
noticeable is the absence of those two commands PEEK and 
POKE, which are the prime weapons in most advanced 
programs. This coupled with the unnecessarily long-winded 
method of editing can make slightly more advanced 
programming a chore. 

One of the major uses for these sort of micro’s 
nowadays is games playing. This brings us to the topic of 
screen graphics and sound. 

Both machines work in colour and they both offer some 
form of high resolution capability. The competition in this 
field is slightly unfair as the Atari 400 offers perhaps the best 
quality graphics facilities of any home computer around. 
Both machines have 16 display colours (see fig. I) but the 
Atari has the ability to display those colours in any one of 16 
different brightnesses giving you access then to 256 different 
colour hues. 

You need not be restricted by the character sets present 
in the machines because they both enable you to define your 
own characters. One point in the Texas’s favour is that the 
way of doing this is outlined in the manual and there is a 
subprogram already in the machine that will handle all the 
tricky stuff. However, on the Atari you have to trick the 
machine and indulge in some quite serious PEEKing and 
POKEing. 

Quality of games on both machines is very high, this 
being helped by the inclusion of a system called Player 
Missile Graphics on the Atari and Sprites on the Texas. 

These are large, user definable graphics that can be 
moved about the screen very smoothly by just telling the 
computer where to put them. Once again the Atari requires a 
lot of POKEing and a good knowledge of the machine before 
this can be achieved, though on the Texas this can be madea 
lot easier if you have the extended BASIC cartridge plugged 
in. 

To complement their graphics capabilities the two 
machines can produce a wide range of sounds, ranging from 
pure tones to white noise. Atari once more have the edge 
here, giving the user greater control over the actual sounds 
by including a distortion value as one of the parameters in the 
SOUND statement. In its defence though the Texas does 
offer a five octave range to the Atari’s three and it also 
includes a parameter to control the duration of the note 
played. 

The Texas has an interesting system of controlling its 
sound and graphics features. Each function is set up as a 
subprogram which is accessed with a CALL command. The 
subprograms and their functions are listed in figure 2. 

One important factor which is generally overlooked by 
people who buy computers is the ease of which you can edit 
programs. It can be very frustrating, if, after entering a long 
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line you then have to go through a lengthy series of control 
key operations just to change one letter. 

The Atari uses an on screen editor. This editor allows 
you to move the cursor anywhere on the screen and edit any 
line that is displayed there. If the line is not already on the 
screen it can be listed and then edited. The advantage of this 
system is that it will also allow you to edit statements that are 
not part of a program, but have just been typed directly onto 
the screen. This is invaluable if you just want to try out several 
different values in a statement without having to write a 
program for it. 

The Texas however uses a different system. Before you 
can actually edit a line you have to use the EDIT command to 
put the machine into edit mode. Once you have the line 
displayed that you wish to change you can then use various 
function keys to carry out the alterations. This system is a 
little slow and difficult to master at first. Combined with the 
machine’s unforgiving nature towards spaces on lines make 


_ it unwieldy for the programmer to use. In its favour, it does 
provide a collection of programmers utilities such as 


renumbering and auto line numbering which, on the Atari, 
have to be added in the form of software utilities. 

On the subject of software, this highlights another 
major difference between the two machines. The Atari has a 
wealth of software available from both the manufacturer and 
independant suppliers. The Texas however has the software 
made by the manufacturer with only about one independent 
supplier writing software. The software that is available for 
both machines is of a very high standard, especially the 
cartridge games. 

In conclusion, despite the pros and cons of each 
machine they both make good beginners machines. 
However the Atari is the better choice for anybody who 
already has some programming experience, or for the 


Senet that will want to explore the home computer to its 
est. 


figure 1 
COLOUR COMPARISONS 


ATARI 

Grey 

Gold 

Orange 
Red-Orange 
Pink 
Purple-Blue 
Blue I 

Blue II 

Light Blue 
Turquoise 
Green-Blue 
Green 
Yellow-Green 
Orange-Green 
Light-Orange 


TEXAS 
Transparent 
Black 
Medium Green 
Light Green 
Dark Blue 
Light Blue 
Dark Red 
Cyan 
Medium Red 
Light Red 
Dark Yellow 
Light Yellow 
Dark Green 

_ Magenta 
Grey 
White 


figure 2 
TEXAS SUBPROGRAMS 


Clears entire screen 

Sets foreground and background colour 
Changes screen colour 

User-definable character routine 
Horizontal character repetition 

Vertical character repetition 

Plays tones or noise 

Gets a character from the screen 

Gets a character from the keyboard 
Reads joystick positions 


CallClear — 
Call Colour 
Call Screen 
Call Char 

Call Hchar 
Call Vchar 

Call Sound 
Call Gchar 
Call Key 

Call Joyst 
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Have you written a program or article 
and would like more people to use it 
and benefit from it? Everyone likes to 
have a go at programming and we 
would love to look at your 
programming works of art to 
consider them for publication. 

Why not send them to us, no 
matter what machine you have 
written it for and regardless of its 
length and complexity. Not all 
complex programs are good ones so 
don’t be put off if you think your 
program won’t come up to scratch. 

Remember we can only print 
what you want to read by knowing 
what you like. So the more you send 
us the better. We want to cover as 
many sorts of programs as possible 
too so whether yours is a game or a 
useful programming routine or aid 
don’t hesitate to send it to us. We pay 
a standard fee for any programs 
published if you need any incentive. 

If you would like to submit a 
program for publication send it to: 
The Editor, Personal Computing 
Today, 145 Charing Cross Road, 
| London WC1. 

So that you know how we like to 
submit programs for use in the 
magazine printed below are 
guidelines which we hope you will 
follow. 


Submitting Programs 
to Personal Computing 


There are two kinds of program 
feature carried within our pages. The 
first is the brief “Micro-Spot”: A page 
in total containing a brief description 
of the software, notes on its usage 
and a full listing. 

These are designed to be short 
and to the point and are not primarily 
intended for the beginner in 
programming. Thus the explanation 
does not have to be totally explicit. 

The second method of 
presentation is that of a full article. 
This can run anywhere in length from 
two pages to five pages and is 
formatted to a rigid style of 
presentation. 

Because PC is aimed at the 
newcomer to computing, our main 
software has to be well documented 
and explained. We have decided 
upon the following method of 
publishing programs and would ask 
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authors to submit material in this 
form whenever possible. 

1. The article is broken into four 
parts. 

(a) Introductory Text 
(b) Program Listing 

(c) How It Runs 

(d) Hints on Conversion 

2. The Introductory Text should 
contain an explanation of what the 
program is designed to do, what is to 
be expected on-screen when it is run, 
any problems the author overcame in 
producing the program and any 
background necessary to enable our 
readers to use the listing. For 
example, if it is a game program, 
state the rules of the game, win 
conditions, ‘good score’ level etc., 
etc. 

3. Programs should preferably 
be run out on a printer straight from 
the computer. In this way less errors 
creep in. Otherwise typed or 
handwritten is acceptable but must 
be double-spaced and DOUBLE 
CHECKED! 

4. How it Runs should be as near 
to a line-by-line, or block-by-block 
description of the program as is 
possible. In this way people can learn 
more easily how to produce 
programs of their own to your 
standards. 

5. Each computer on the market 
has its own little foibles and oddities. 
No one knows those of your machine 
better than you. How would someone 
wishing to adapt your program go 
about untangling them? What 
special use have you made of your 
computer’s special abilities? 
Graphics? 

Always include a full list of 
variables, too. 


Next Issue 


October’s Personal Computing 
Today will bring you a bundle of news 
and reviews kicking off with the Atom 
and plug-in BBC BASIC board. 
Many people in the know have 
condemmed the BBC Model A 
computer as being too limiting a 
machine. Some think that the old 
favourite Acorn Atom used with the 
BBC BASIC board beats the ModelA 
into a cocked hat. Our main review 
takes a long hard look at the 
upgraded Atom and finds out just 


NEXT MONTH 


what the expanded and improved 
system is like and whether it is better 
than the Model A. Atom BASIC has 
confounded many a programmer so 
perhaps now, thanks to the BBC 
board their problems are over. And 
only for an extra £50. 

New micro computers are being 
launched at the speed of light these 
days but one which has taken about 
two years to get off the ground is the 
NewBrain. Made by Grundy 
Business Systems this portable and 
powerful computer is soon to hit the 
streets and is currently in full 
production. We are dissecting the 
brain’s of this newest computer to 
discover what lies inside and how it 
performs in comparison to other 
similar microcomputers on sale. 

Another recent addition to the 
shop shelves, the Spectrum, gets a 
look-in too. Graphics have foxed 
hoards of people so we decided to sort 
out user defined graphics on the 
machine. Wewill clear the fog that 
has blurred your vision and show 
the Spectrum’s graphics in their 
true colours. 


More Programs 


Programs galore for you to run 
on your machines. If you want to get 
to grips with word processing on the 
BBC micro now’s your chance. This 
is an excellently written program and 
very clearly laid out so it will be easy 
to tackle. One for the slightly more 
serious user though. 

On the more light-hearted side is 
an entertaining program for the 
Nascom computer going by the 
unlikely name of Bouncing 
Beastie. ..we will leave it to your 
imagination as to the nature of this 
program. To improve your 
programming and taking you into the 
unplumbed depths of machine code 
is a digital clock program running on 
the ZX81. A concise little number 
here fitting into 1K of memory space. 

The second in our games 
programming series which began 
this month is the literally money- 
spinning game Roulette. If gambling 
has always been a weakness in you 
then now’s your chance to do it on the 
cheap. In gamesboard you are shown 
how to program a roulette game in 
easy to understand, step by step 
sections. 

Don’t forget our Readers Letters 
page where you get the chance to air 
your news and views on anything and 
everything to do with computing. If 
you need technical help make the 
most of our Micro Answers page. 
There’s a special priority reply slip 
which you can fill in and send off with 
your query. Already we have had 
massive response and are replying as 
soon as possible. Make sure you don’t 
miss out. It’s on sale from the 
beginning of September. 


/ POOTBALL 
MA WAG EVER 


Addictive 


x PROMOTION & RELEGATION x 
* FULL LEAGUE TABLES * 
* TRANSFER MARKET 


yest 
MANAGERIAL RATING & 
* PICK YOUR TEAM FOR EACH MATCH x F.A. CUP x 


MRRUR EEUU CHER E TEECELELE EERE EELELE ELE! PEPELEEA TEE EEE 
This is NOT a mere simulation. This is an exciting and highly enjoyable 
game in which you play the part of a Football Manager coping with the 
problems and decisions involved in running your club. There are so many 
features it is impossible to list them here but included are form (top 
teams NORMALLY win), giant-killings, wage bills to pay, and you can 
even be sacked! It is a game requiring a great deal of skill, and people 
play it for literally hours on end (we have proof!). 
WE GUARANTEE that this is one of the best computer games you've 
ever played! 

BUT BEWARE, this game is extremely addictive! 

AAR AAARRRA AED TULULLELLLT 
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FOOTBALL MANAGER Be F einy o” 
HARDWARE REQUIRED To Order send Cheque/P.O. for £7.95 


made payable to: ADDICTIVE GAMES 
at: Dept. P.C. P.O. Box 278 
CONNIBURROW 

MILTON KEYNES MK14 7NE 
PLEASE STATE COMPUTER 


ZX80 Video Genie 
16K RAM 16K RAM 


TRS80 Models!+I 
and VIDEO Sau: 


Into one 
of these 
Announcing ACCEL3 — the practical BASIC 
compiler for home, education, or business. 
Are you troubled by gradual graphics, languid loops, 
tedious table searches, or capricious keyboard response? 
ACCEL3 is the cure. Highly compatible with interpreted 


BASIC — correct programs compile without modi- 
fication. 


On Tape or Disk £49.95 


MM sorewere| MA 


PO Box 39, Eastleigh, Hants, SO55WQ 
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ZX Spectrum 
20 Programs £6.95 


The ZX Spectrum has brought advanced 
computing power into your home, The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 


No experience required. Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and run. 


Amazing effects. All programs are fully 
animated using hi-res graphics, colour and sound 
wherever possible. 

Entirely original. None of these programs has 
ever been published before. 

Proven Quality. The author already has 30,000 
satisfied purchasers of his book of ZX81 programs. 


Hours of entertainment 


@® Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 


@ Maze. Find your way out from thecentre ofa 
random maze. 


@ Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer- 
space. 


@ Biorhythms. Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
some would say this is not a game at all. 


Improve your mind 
@ Morse. Acomplete morse-code training kit. 
This program will take a complete beginner to 
R.A.E. proficiency. 


@® Maths. Adjustable to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 


Run your life more efficiently 

@ Home Accounts. Keeping track of your 
finances with this easy-to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 
@® Telephone Address Pad. Instant access to 
many pages of information. 

@ Calendar. Displays a3 month calendar past 


or future, ideal for planning or tracing past 
events. 


ORDER FORM: 


Send Cheque or P.O. with order to:— 
Dept. H., Richard Francis Altwasser, 22 Foxhollow, Bar Hill, 
Cambridge CB3 8EP 


Please send me 


LJ Copies Cambridge Colour Collection Book only £6.95 each. 
CL) Copies Cambridge Colour Collection Book & Cassette 
£9.90 each 


Name: 
Address: 
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SOFTWARE REVIEWS 


This is the place to find out more about the software 
for your micro. Each month we review a hat-full of 
tapes and bring you the results. 


Each month PC will be presenting 
pages of reviews of the computer 
programs currently available. We 
have engaged a team of reviewers, 
each of whom is a seasoned user 
of his/her particular machine — 
and has the crazy streak that 
means they enjoy playing computer 
games! 

All types of software will, 
however, be reviewed in these 
pages; but with around 85% of all 
home-computer software being of 
the playful variety, you will be 
seeing more games than anything 
else! 

Each program is examined for 
ease of use, interest level, 
graphics, etc, and the reviews will 
be presented in a uniform manner 
to allow you to compare directly 
between alternatives. 

Our ‘Ratings Table’ headings 
are: 


Program Quality 


Here we’re looking to see how 
well written the program is, and 
how well it exploits the computer’s 
capabilities. Also, how logical is 
the structure of the program? Does 
it require the user to make guesses 
to use it? 


Title: Dog Daze 

Type: Tape 

Supplier: Atari Program Exchange 
(APX) 

Machine: Atari 400/800 

Price: £14.00 


Give a dog a bone and it should keep 
him happy but this species always tries 
to get rid of them. 

Dog Daze makes a welcome 
change from man’s worst enemy the 
space invader and requires just as 
much concentration and digital 
dexterity to win. 

This two player Atari game is 
completely new in concept and theme. 
Both players control differently 
coloured dogs which are moved around 
the screen in any direction using 
joysticks. 

It looks deceptively simple at first 
when just two dogs appear on the 
screen followed by a randomly placed 
fire hydrant. The object of the game is 
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Crashproofing 


We all hit the wrong key 
sometimes, do we not? Go on, 
admit it. If the program has been 
well written, all should not be lost. 
If, for example, the machine is 
asking you to enter “Yes” or “No”, 
then any other key except Y or N 
should illicit no response 
whatsoever. In other words, how 
tolerant is the program of us 
humans? 


Value For Money 


Quite frankly, some software 
on sale today is vastly overpriced. 
With the low cost of cassette tapes, 
why should simple games cost up 
to £12 per tape? We judge this one 
on an overall basis — how much 
work have the suppliers put into 
the program and is the price 
reasonable? 


Presentation 
On-screen 


How good are the graphics 
used in the program? If the 
instructions are provided on 
screen, are they both readable and 
easy to understand? This section 
examines the visual aspects of the 
package — vital for games! 


for each dog to mark his territory, in 
this case the fire hydrants, so that 
each one establishes his ground. 

There are two ways of doing this, 
firstly to run your dog up next to the 
hydrant which magically makes it 
change colour. Secondly, try a more 
devious method and fire your dog’s 
bone at the hydrant. Here’s where your 
aim needs to be accurate as you line 
your dog up with the hydrant, and 
press the fire button to send the bone 
sailing smoothly towards the target. 

If your aim is true the hydrant 
changes to your colour and you gain a 
point. but if you miss, your bone will 
either stick to the opponent’s hydrant 
or to the side of the screen and you will 
have to collect it to use it again. 

As soon as you have captured one 
hydrant then another will appear 
randomly. 

The scoring is displayed on a row 
of 16 hydrants on the top of the screen. 
These gradually change colour 


Ease Of Use 


If the program is for, say, an 
‘action’ game, then the author’s 
choice of keys is very important. 
Try playing “Invaders” with the 
movement keys reversed, and the 
“Fire” button right next to ‘Reset’! 
There are many, many ways in 
which life can be made easy for 
the program user. We want to see 
them all used! 


Supplied Instructions 


Regardless of whether the 
instructions come on sheets of 
paper, or are presented as text on- 
screen, they should be as clear and 
as concise as possible. One of our 
pet hates is when you have to 
LOAD twice; once just to read 
screens full of words and again to 
use the software. Pointless! Far 
better to supply a few Xerox sheets! 

Ratings are done on a “Five 
stars is excellent, one is hopeless” 
basis, with the reviewer then 
scoring the supplied package as a 
whole on a percentage scale. 

We would very much like to 
hear from you, our readers, as to 
your comments (printable ones 
only please) on our methods of 
reviewing software. Any ideas on 
how we can improve it? 


depending on how many hydrants each 
player has captured, the winner being 
the first person to change all these to 
their own colour. You can set 
variations on the game, such as a time 
limit or filling the screen with hydrants 
before you start, if you want to increase 
the difficulty. 

The graphics and sound are both 
used very well on this game and it 
should appeal to anybody old enough 
to hold a joystick. 


C.P. 
Ratings Table 

Program Quality ae 
Value for Money He ke ke ok 
Presentation On-screen x* x * x 
Ease of Use ek 
Crashproofing a 
Supplied Instructions ook 
Overall 80% 
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Title: Escape From Pulsar 7 
Type: Tape / disc 

Supplier: Molimerx 

Machine: Tandy TRS-80 Models I 
and Ill 

Tape £10.06 / disc 
£13.51 


Price: 


Escape from Pulsar 7 smaks of the 
laudable film ‘Alien’ which sent waves 
of suspense through hundreds of 
people. 

You are the sole survivior of the 
crew of the space freighter Pulsar 7, 
the rest of the crew having been killed 
by a now savage creature that was 
being transported to your home planet 
as a specimen for the galatic zoo. It’s 
transformation from a harmless animal 
into a wild beast was the result of over- 
exposure to a dangerous ore. 

The object of the game is to 
survive. You, the captain, have to 
avoid the deadly, vicious creature and 
successfully flee the frail freighter. 

All the standard adventure word 
commands are used in the game 
including SAVE, TAKE, EXAMINE, 
DROP, and GO. On-screen display and 
format follow usual adventure games 
so that the top of the screen describes 
your location, and tells you what 
objects are in the area. The bottom of 
the screen is where your keyed-in | 
instructions and the program’s 
responses are displayed. 

Molimerx has labelled its 
adventure series with the ‘mysterious’ 
tag presumably because that is what 
they are to many adventurers. All are 
written in machine code which is a 
programming language that speeds up 
the program’s action. A full 16K of 
RAM (Random Access Memory) is 
utilised and in this game lower case is 
fully supported. A couple of notable 
omissions from Escape From Pulsar 7 
are graphics and sound which detract 
from the program. 

A further seven Molimerx adventure 
games are planned this year and I look 
forward to being challenged by them. 
Let’s hope they keep up the excellent 
work. 


D.B. 
Ratings Table 

Program Quality se ee Ke ok 
Value for Money eo oe 3K 
Presentation On-screen x* * * 
Ease of Use eo 3 
Crashproofing He oe oe ok 
Supplied Instructions se oe ok 
Overall 90% 


Title: Eastern Front 

Type: Tape 

Supplier: Atari Program Exchange 
Machine: Atari 400/800 

Price: £22.50 


proemey 


8, ENEGNIRY CORES 


rhe eS Be, the My eae Se sb 
PLESSE EMTER YOQUUR GREERS 


Eastern Front successfully overcomes 
the usual lack of quality graphical 
representation and painful screen size 
restrictions that most computer 
wargames suffer from. 

Atari computer graphics facilities 
transform it into a taxing and attractive 
strategy game. 

The screen display is produced 
with multi-coloured hi-resolution 
graphics so that the board covers 
roughly 10 screen areas over which 
you can move the cursor while 
scrolling the screen in any direction. 

My two critisisms of the game are 
the lack of information given when the 
computer carries out the moves and 
the inability to save the game on tape. 

This game should appeal to 
dedicated wargamers because of its 
intricacy and depth, but it would be a 
useful extension to your machine’s 
game capabilities even if wargames 
have never appealed to you before. 


C.P. 
Ratings Table 

Program Quality Ke ok oe Ke ok 
Value for Money He ok ok 
Presentation On-screen * * * * * 
Ease of Use ae 
Crashproofing a 
Supplied Instructions eK 


Overall 83% 
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Title: Defend 

Type: Tape / disc 

Supplier: Molimerx 

Machine: Tandy TRS-80 Models I 
and Iil 

Tape £14.95 / disc 
£18.40 


Transferrring popular arcade video 
games to computer often results in a 
mediocre quality game. 

Defend is no exception to this rule. 
This attempt to convert the acrade 
game Scramble on the TRS-80 is a fair 
attempt but does not do justice to the 
original game. It lacks the high 
graphics quality and the colour 
provided on arcade games. 

But the concept of the game is the 
same. You man the controls of a space 
ship flying on a horizontal path above 
undulating landscape lined with rockets 
and alien blasters. Actually in this 
game it is the landscape and objects 
which move past the ship, not vice 
versa. 

The four arrow keys give you 
control over the movement of your ship 
in eight directions, a diagonal 
movement also being possible. You 
have to shoot down as many enemy 
ships as possible. These you find flying 
straight at you belting out constant 
fire. 

Your space ship is equipped with a 
variety of weapons, a laser gun which 
you activate by pressing the space bar. 
In addition you can use smart bombs 
by pressing the @key. Be selective 
using these as you only have three to 
start with. 

Smart bombs are very useful as 
they make all the alien ships on the 
screen impotent. If you reach the 
10,000 mark you atomatically receive 
one extra smart bomb. Don’t collide 
with them or you will lose one of your 
five ship lives. 

Advance warning of the 
forthcoming dangers is given to you at | 
the top of the screen. 

Three levels of play effect such 
things as speed, number of aliens, and 
number of missiles on the screen and 
the game incorporates sound effects. 
Defend is suitiably different to warrant 
consideration and I found it taxing to 
play the highest level but boredom set 
in quickly. 


Price: 


D.B. 


Ratings Table 


Program Quality ok 
Value for Money eK 


Presentation On-screen * * * 
Ease of Use ee 
Crashproofing a 
Supplied Instructions ee 
Overall 


70% 
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Measurement and Control with your 


ZX81 - SPECTRUM 


and our proven ANALOGUE PORT 


Already many in use in industry, education, hospitals, labs., agri- 
cultural and the home. Now extremely low cost control operations 


and even robotics become a reality. 


The ANALOGUE PORT plugs directly into your ZX81 or Spectrum 


and offers 
e 8 separate analogue voltage measuring inputs 
8 switching outputs for relays, LEDs, sound output 
Amplifier for mV sensitivity on one input channel 
6 control lines for further expansion 
Stackable connector for RAM pack, printer 
Self contained, no extra power supply etc. required 


Thermometers, light sensors, microphones, joysticks .. . 


expertise. 
only £29.95 ready built and tested 
Return of post delivery ** * 


REM Oe 


S/ZX Frequency Analysis software (Fast Fourier Transform) on 


cassette and with manual £15.20 


ZX Experimenter Kit 23 + 23 edge connector, stacking strip vero- 


board + suggested circuits £6.50 
S/ZX Input — Output Port £16.50 


Make cheques payable to: 
UNIVERSITY COMPUTERS 
5 St. Barnabas Road, Cambridge 


Delivery normally return of post on all items. Official, trade, 


bulk orders accepted. Please add £1 p&p to cost of order. 


in fact 
anything which produces a varying voltage, resistance or current 
may be connected directly to your Spectrum or ZX81 via this port. A 
comprehensive manual is included which assumes no previous 


24 Gloucester Rd 
Tel. 698424 


BRIGHTON 


4AMER 


ATARI 


NEW LOW 
PRICES 


£173.04 
£216.52 
£390.43 
£433.91 


400 (exc. BASIC) 
400 (inc. BASIC) 
800 (exc. BASIC) 
800 (inc. BASIC) 


ATARI PACKAGE DEALS 

400 (16K) + BASIC + Recorder + Joystick + 5 Blank 
Cassettes + Free Programs 

400 (82K) + All above items 

800 (48K) + All above items 


800 (48K) + Disk Drive + Joystick + 3 Blank 
Disks + Demo Disk + 3 Apx Programs 


SHARP 
MZ80K 
MZ80A 
MZ80B 


£251.30 
£307.83 
£546.96 


£734.78 


£152 
£289 
from £150 


£327 
£434 
£950 


VIC 20 
GENIE | & Il 
ATOM 


* Coming soon — the ‘Dragon’ — 32K + Colour + Sound + 
Typewriter Keyboard £173 + VAT 


+ PERIPHERALS + SOFTWARE + BOOKS 
+ MAGAZINES + CHESS COMPUTERS 
+ GAMES FOR ZX81 AND APPLE 
PLEASE ADD 15% VAT TO ALL PRICES 


Two way REMOTE CONTROL 
Without the need for wiring 


The IPTC range 


The Stripeland IPTC system has been developed to 
provide an extremely flexible remotely located control 
and logging system capable of full two-way com- 
munication over existing A.C. mains lines; twisted pair 
or balanced feeder; or any other inplant wiring where, 
for reasons of cost or inconvenience, a dedicated 
multiple wiring system would be unsuitable. 


The IPTC equipment comprises two models of 
Remote Location Units (TC 105 and TC 115 Super) 
and a computer communications interface for central 
control. 


The IPTC equipment, when interfaced with a com- 
puter/micro processor, has a very large range of 
applications. If one considers that they can control 
and switch any electrical appliance, as well as collec- 
ting and storing data, you can get some idea of its 
range. The IPTC remote units will not only act as 
interpreters of the central control computer's pro- 
grammes, but will also act as a stand alone device in 
control and logging applications. 


Stripeland Ltd., 111 Liverpool Road, Formby, 
Tel: (07048) 78062 


Merseyside L37 6BR 
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TC 105 Basic Remote Controller 
Description: The TC 105 basic remote con- 
troller is a processor based transceiver unit de- 
veloped to receive and transmit data over A.C. mains 
cables or balanced line feeder. 

The basic principle of the transceiver is a frequency 
modulated carrier. This carrier is passed onto the mains as a 
low level signal and received at either the remote location or the 
central controller. The information is removed from the carrier by the 
receiver, the dedicated processor enables the transceiver to make 
intelligent decisions on the received signal at a high speed and low 
error rate. 

Features: ¢ Two analogue inputs ¢ Two analogue outputs ¢ Two on/off 
high priority inputs ¢ Total 44 input/output lines ¢ Microprocessor control 
with watchdog timer for software protection ¢ 4K Eprom operating firmware e 
1 or 2K Ram for onboard data storage (expandable) @ Functions as stand 
alone controller and data logger or slave in multiple system with central 
control © Two-way communication with central control via existing A.C. 
lines without the need for dedicated cabling @ Alternative communica- S 
tion via balanced line feeder (Bus) @ Ideally suited to installations a 
in control and data logging where, for reasons of expense or in- 
convenience, dedicated. multiple cabling is unsuitable. ot 


TC 115 Super 7 “0 
The TC 115 remote controller has all the features S < 

of the 105 with the following additions: @ Pro- ow 
cessor has additional Ram for data ) 
storage @ Real time clock facility. 
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X A& F SOFTWARE 


OOO OL OE 


we ENT 
>>. £50 Rate Rep 


COMP VITION 


PLUS 10 RUNNER UP PRIZES 
CLOSING DATE 31st AUGUST 
By following the clues and overcoming the obstacles 
can you solve the mystery of the:’DEATH SATELLITE” 
and unlock its secrets??? 


Your ATOM will require 12K RAM. (F Point NOT Required) 
Full competition details supplied with all orders 
PCE 2 ee a eae OO 


959505 0G 06 06 0505 050505060506 
CYLON ATTACK 


In this 3D all action game, hi-resolution graphics 
are used to simulate the pilots. view of space 
from the cockpit of his .Starfighter. 

Your instruments. are constantly displayed. and 
include ~Long ‘range scanner ~:Laser..energy status - 
and fuel status . Score ‘and Hi-score also displayed 


Written in mie for the ATOM using 5K text 6K graphic 
a) 8 Fe ene Tee 4.95 


WE PAY 25% ROYALTIES ON YOUR PROGRAMS 
ORDERS TO A&F SOFTWARE 10,WILPSHIRE AVE, LONGSIGHT, MANCHESTER, M12 5TL  [Access/Barclay card on(061)320 5482) 


eas — = ae 


FOR 
USERS 
OTHER ATOM TITLES 
POLECAT.W.=Sl+ 4.95 EARLY WARNING. +_4.95 
MINEFIELD nee Ses" ROBOT NIM cp we 3 95 
ATOMIC CUBE_ hs x 4. 95 
MISSILE COMMAND +. 4.95 PONTOON. s+ — 3.95 


+= 5Ktext 6Kgraphics +¢= 5K text 1/2graphics 

x= Floating Point, Required 
OWED CV'CD VED CO CNC C'S C'S G62 G'S 
SOS CPN CPF CPN CPL CONF CP COL COG 


ATOM SUPERCOS 


Tired of waiting for your programs. «to .load? 

SUPERCOS is a low cost» HIGH SPEED (1200 baud) COS 
you will be able» to savefload 5 times faster than normal, 
In additien SUPERCOS provides visible load, program test 
verifying, plus 8 other commands. Req's 1:25RAM only 5*95 


BRC MICKO 


Two popular games from our Atom range converted and 
enhanced to run on BBC MICROS. 


EARLY WARNING — Model B only — Destroy the attacking 
waves Of ICBMs using a radar tracking system and intercept 
missiles. 48 Levels — Each one harder than the last __6.00 


POLECAT — Model A & B — Find your way through the 
warren onto the surface and return to your burrow with winter 
supplies. Easy!! — BEWARE THE POLECATS 6.00 


OPENING SHORTLY, NEW MANCHESTER SHOWROOM!!! 


COULD YOU PLEASE FORWARD DETAILS OF YOUR SPECTRUM SOFTWARE TO: 


ge Ue ais ei eh a ee BAA es. 8 Laas uaarase 
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CONTROL TECHNOLOGY 
39, GLOUCESTER ROAD 
GEE CROSS, HYDE 
CHESHIRE. 061-368-7558 


PCY 
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MICRO-ANSWERS 


TECHNICAL ENQUIRIES 


Dear PCT 

What are the advantages of high-resolution graphics and 
which computers have the option of using them? It seems to 
me that they are only much good for writing games 
programs with better graphics. Is it difficult to use high- 
resolution graphics? 

M. Underwood 

Bolton 


High resolution-graphics usually refers to the ability 
of a computer to generate points or lines on the 
screen that are a single dot or one pixel wide. The 
command set of the machine will include commands 
such as PLOT, DRAW or POINT to allow you to use 
this facility. 

Machines which offer this utility in their basic 
form are the ZX Spectrum, the Atari 400 /800, the 
Atom, the Apple, the BBC computer, the DAI, the 
Sharp MZ-80B and the Tandy Colour Computer. 
Other micro’s can have this feature added to them, 
such as the PET and the VIC-20. 

Generally ease of use depends on the 
computer’s command facilities. The Atari is easy to 
use, but the BBC’s high resolution graphics are not. 


Dear PCT 
I am a recent proud owner of a Model B BBC 
Microcomputer, but as it is my first computer I am finding the 
going a bit slow. It struck me that I would learn a lot more 
about programming and computers in general if I could get 
together with other owners and exchange ideas. 

Do you know of a computer club specially for the BBC 
computers or if not, how do I go about setting one up? 


PRIORITY REPLY 
September 1982 Issue 


Personal Computing Reader Enquiry Service 


Name 
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I am sure your feelings are shared by many 
microcomputer owners around the country and it is 
for this reason that we are running a regular club 
feature each month. With respect to your 
predicament on your BBC computer I suggest that 
you get in touch with Tony Latham who runs the 
Computer Users Club. This club has been set up to 
help users of the BBC machines and will be able to 
help you with your problems and advise you on the 
best way to get the most out of your machine. The 
address is Computer Users Club, 72 Sidmouth 
Road, Welling, Kent and their telephone number is 
01-304 3910. 


Dear PCT 

I am what you might call a computer dabbler, I have a ZX81 
and recently saw in another magazine something about a 
language called CP/M. As I haven’t a clue what it means or 
does perhaps you could enlighten me. It’s so confusing when 
computing people always talk in such strange terms. Help! 
Edward Potter 

Solihull 

I quite agree with what you say about the confusion 
caused by computer jargon. CP/M is mentioned in 
our feature about the new Commodore 64. CP/M is 
a universal programming language which is used on 
micro-computers based around the Z80 
microprocessor. 

‘The theory of CP/M is that you ought to be able 
to run a program written in the language on any of 
the Z80 based machines. But don’t get too excited. 
In practice, it doesn’t always work. Although the 
ZX81 is based on a Z80 chip CP /M has never been 
used on it because it is primarily a disk based 
system. 
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Dear PCT 
I haven’t got a computer but am in the process of buying one. 
So far 1am considering several of the cheaper ones available. 
I am puzzled about the type of keyboard to go for. I have 
heard that the sensory surface ones are not very good and it is 
much better to get a computer with a proper typewriter 
keyboard. 

Please can you tell me what the difference between the 
two is and whether I would be better to go for one with a 
proper keyboard? 


The main difference between touch sensitive 
keyboards and typewriter style keyboards is the 
speed at which you can type on them. On a 
typewriter style keyboard you know when you have 
pushed a key down because you can actually feel the 
movement, with the touch keyboards you usually 
have to rely on an audible beep or click which is 
produced by the computer’s software. This means 
that touch typing is out of the question 


The ZX81 keyboard must rate bottom I’m afraid 
because it feels like you are typing on a piece of 
soggy cardboard. In my opinion the best keyboard is 
the one found on the Atari 400 because each key has 
a ridge round it, thus enabling you to sense when 
your finger is actually over the key. One to look out 
for is the new VIC-10. This has a bubble keyboard 
where each key is represented by a bubble which 
sticks up above the surface of the keyboard, giving it 
a very positive feel. 


moving ahead with 
ZX software 


ZX CHESS & ADVENTURES 
PROGRAMS FOR THE ZX81/80 INCLUDING — 


ZX-FORTH Full Implementation of forth on the ZX. forth 
runs 10 to 26 times faster than BASIC 
‘Simplicity of BASIC with the speed of 
machine code”’ 

No wobbie problems 

1 Year Guarantee on each Ram Pack. Simply 
the best you can buy. immediate delivery. 


BUG— BYTE RAM PACK 
16K— £29.50 
32K— £42.95 
64K — £65.95 
1K ZXCHESS! We didn’t think it was possible but this 
£2.95 actually plays against you. Two opening 
moves. 

Exciting machine code games with instant 
response, choose from the range below. You 
find yourself stranded on an alien planet. 

Can you reach your ship and escape? 

In a jungle clearing you come across an Inca 
temple. You must break in, collect treasure and 
escape alive. Beware. Includes a cassette save 
routine. 

You are unfortunate enough to be drawn to 
an alien cruiser. Can you reach the control room 
and free yourself or will they get you first? 

Includes a cassette save routine. 


GALAXIANS £3.95 
All the features of the arcade game in a fast machine code program. 
Swooping attackers, explosions and personalised scoring. 


ZXBUG £7.00 
A 30:in 1 machine code tool and disassembler, allows access to registers 
and search through and modify memory; with cassette routines. 


Tool Kit (Programmers) £5.95 


at 9 New Functions to the ZX81 Commands making 
programming easier. 


ADVENTURES 
ADVENTURE ‘A’ 
£6.00 


ADVENTURE ‘B’ 
£7.00 


ADVENTURE ’C’ 
£8.00 
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Dear PCT 

I have got an Acorn Atom with the full memory space and 

saw in your first issue that Acorn is bringing out a board 

which will enable you to use BBC BASIC on the Atom. 
What are the advantages of this BASIC, will it mean 

that I will no longer have to put up with the peculiar Atom 

BASIC that I’ve grown to know and love? 

J. Wood 

Carshalton 


You will be pleased to hear that in the October issue 
of Personal Computing Today we are running a 
feature on using the BBC BASIC board with the 
Atom. So watch out for the full details — the 
magazine will be on sale from the first Friday in 
September. 

In the meantime here is a brief answer to your 
query. The main advantages of this unit are that it 
gives you access to both versions of the BASIC. This 
means that programs which you already have for the 
Atom can still be used by switching out the BBC 
BASIC. Conversely, you will be able to run software 
written for the BBC computer, although it might 
require some alterations because the operation of 
the machines does differ. 

Also it is uncertain whether or not the BBC board 
will give you access to the BBC’s high-resolution 
graphics, but seeing how much memory these take 
up this might not be a bad thing. 


DXCHESS 


TWO GREAT ZX81 
16K CHESS GAMES 
ZACKESo (ENRANCED) 


@Written totally in machine code. 

@Full graphic disp!ay of Chess board. 

@Six levels of play: Two play within competition time limits. 

@ Option to play Black or White. 

@ Plays all legal moves including castling and en-passant. 

® Cassette routines for saving unfinished game and returning to 
later. 

@ Displays moves of game on screen or printer for analysis. 

@ Print a copy of the Chess board onto the printer. 

@ Board can be set up in any position, you can even swap sides 
midgame. 


@Clear whole board with one command: for end game analysis. 


£6.50 


Z6ChKhE55 i We believe the strongest ZX81 Chess game as 
no other has beaten it!! 

@All the features of ZXCHESS plus: 

@32 opening moves. 

@Seven levels of difficulty: FOUR play within competition time 
limits. 

@A move is suggested by the ZX81 if wanted. 

@ Optional Full Graphic version using the QS CHRS Board. 

2 copies supplied on cassette with full instructions. £9.95 

Cheques and postal orders payable to: 


ARTIC COMPUTING Seem 
396 JAMES RECKITT AVENUE, == 


OMPUTING LTD bept asi HULL HU8 OJA 
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What are you. . Barbarian or Wizard? 


Choose your character type carefully. . . Barbarians 
recover quickly but their magic doesn’t come easily. A 
Wizard? Slow on the draw and slow to mature. . . but 
live long enough and grow wise enough and your 
lightning bolts are almost unstoppable. . . 


The Valley is a real-time game of adventure and survival. You may choose one of five character types to 
be your personal ‘extension of self’ to battle and pit your wits against a number of monsters. Find 


treasure, fight a Thunder-Lizard in the 


arid deserts of the Valley, conquer a Kraken in the lakes 


surrounding the dread Temples of Y’Nagioth or cauterise a Wraith in the Black Tower. In fact live out 
the fantasies you’ve only dared dream about. BUT BEWARE... more die than live to tell the tale! 


You’ve read the program (Computing Today — April ’82) ... Now buy the tape. PET and 
TRS-80, BBC and Sharp tapes are available at £9.95 per tape plus 50p postage and packing. 
16K minimum. ..Commodore PET (New ROMs), TRS-80 Model 1, Level 2, BBC Model B and Sharp 


MZ-80K. 
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return it to CT Software, | 
ASP Ltd., | 

145 Charing Cross Road, | 
London WC2H OEE | 
and become one of the | 
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SACORN ATOM 


> NEW 4K EPROM PLUGS STRAIGHT 


INTO UTILITY SOCKET FLASHING CURSOR 
1200,600,300 BAUD CASSETTE OPERATING SYSTEM. 
VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE. 
Draw complex graphic shapes with one instruction 


using our special SHAPE’ command 


33 NEW COMMANDS 
SHAPE N X,Y — draw shape number N at X,Y 


BLOCK ~ draw block of any size, any graphic mode 


POINT — test if graphic point set or clear 


FIND ~ print lines which contain a given string 
KEY - scans keyboard for use in real time games 


ZERO — zero all basic variables 


SCREEN — set cursor to screen location (0 to 511) 


STOP - debugging program.command 
STRG print Strings in graphic modes 


MC - monitor — memory change, Hex & textdump 


RENUMBER — including GOTOs and GOSUBs 
AUTO automatic line numbering 
DELETE - delete block of program lines 


VERIFY -- verify programs after recording or 


PACK — removes non significant spaces 
TONE — sound a note of any duration and 


PLUS: READ,DATA,RESTORE,BSAVE,APPEND, TAPE... 


BSTRG, CHAR, POP, VAR & BLEEP 


Fits any size memory Atom 


Full Documentation included 


EXTRA SPECIAL PRICE £16.95 ALL INCLUSIVE 4h Ye) a1 ref) 


RUSH YOUR ORDER TO: Ross Software 
44 Premier Avenue, Grays, Essex RM16 2SD 


Send S.A.E. for details. 


Please send me. . .tape(s) of The Valley |) PET _) TRS-80 (| Sharp _) BBC at £9.95 per tape 


I enclose my Cheque/Postal Order/International Money Order for: (delete as necessary) 


i tape 


plus 50p postage and packing. 


oe RR (Made payable to ASP Ltd) 
OR Debit my Access/Barclaycard 
(delete as necessary) 
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SIR Computers 


Cardiff 


Official agents for ACORN COMPUTERS and 
COLNE ROBOTICS 


BBC MICRO COMPUTERS MODELS 


A (£320) and B (£400) 
Prices include V.A.T. Securicor Delivery £7. 
Available from stock. 


Conversion of your Model A to Model B 

All Atoms available with accessories and software. 

ADD ON’S FOR ZX SPECTRUM 

8 Bit input output port 

8 Bit input output port with status monitor 

One Channel Analogue input port 

4 Channel Analogue input port for use with joy sticks p.o.a. 

All Add On’s are ZX81 compatible. Please add £1 p.p. and 
15% VAT. 


SIR COMPUTERS 


38 DANYCOED ROAD, CYNCOED, 
CARDIFF CF2 6NB, WALES. 


Tel: 0222 — 759015 


tone 
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LISTING 


TRANG is a game for the Acorn 
ATOM in which you are chased 
across a rock-strewn wilderness by 
a ravenous man-eating monster 
known as the TRANG. Since the 
TRANG is large and heavy you are 
able to move faster than he does 
over open ground (though less so 
on the higher playing levels). You 
must, however, make many 
detours around the numerous 
rocky outcroppings, whereas the 
TRANG, when hungry enough and 
on a hot trail, is able to eat rocks 
and so pass through them as 
though they were not there. 

In order to escape the 
monster’s advances you 


(represented by a white character 
which begins at the top left of the 
screen) must reach your home 
base at the bottom right of the 
screen. The TRANG (which starts 
in the bottom left) is a rather 
stupid creature and will always 
head straight for you rather than 
trying to cut you off from your 
target, and so should prove 
defeatable for the quick-witted 
player with good hand-eye co- 
ordination. 

The controls are as follows: 
CURSOR UP/DOWN - move 
down 
CURSOR LEFT/RIGHT —- move 


up. 


HOW IT RUNS 


PROGRAM STRUCTURE 


Move quickly and carefully and keep your wits about 
you. S. Draper's TRANG is a pretty nasty character to 
have running around your ATOM! 


—- move left. 
—- move right. 

Two of these keys may be used 
together in order to obtain 
diagonal motion. 

It will be noticed, on studying 
the program, that the statement 
P.$T. (Line 7) is meaningless 
unless some characters are stored 
at “TOP”. This is the title block as 
in the original, a large ‘chunky’ 
title block but in either case some 
string should be stored, and the 
program should be x SAVEd 
between # #2900 and the end of 
the title string. 


caught or have reached 
your target. 
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Line 200 Delay Provides short end-of- 

STATEMENT FUNCTION ACTION game delay. 
Line 5 Set high score Zero high score at begin- Lines 210-225 Result Prints out results and 

ning score updating the high 
Lines 7-10 Input Gets playing level from score if necessary. 

player Line 230 Restart Waits for a keypress then 
Lines 12-57 Screen Places 200 randomly posi- restarts. 

tioned rocks on the screen Lines 3000-3100 Subroutine B Gets player’s controls and 

as well as the player, his moves him accordingly - 

base, and the TRANG. it also tests to see if he 
Lines 60-190 Gameloop Moves the player and the moves off the screen or 

TRANG - the ratio of into some object. 

speeds depends on B/A Lines 4000-4070 Subroutine C Moves the TRANG one 
Line 195 Endloop Tests to see if you are square towards the player 


and tests to see if the 
player is caught. 
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PROGRAM LISTING [Bl HINTS ON CONVERSION 


& Se ty . Conversion Hints 
7 aP.$12$T.”;IN.“PLAYING LEVEL (1-10)"B;A = 2;B =12-B This program makes use of the Atom’s memory mapped graphics 
10 IFB<20RB>11G.a to POKE characters onto the screen. For the purposes of 


“i: BEES RS a conversion two things should be noted about this. The first is that 


13 F.1=1T0O200 the Atom’s POKE command is simply the symbol ? - eg. - 

14 Y=(A.R.%24)*8:X = (A.R.%32)*8 POKE 32768,X would be ?32768 = X in Atom BASIC. Secondly 
15 F.K=YTOY+7 the board is a 32x24 grid with one character in each square. 

20 ?( #8000 + X/8 + 32*K) = 225 However, on the Atom one POKE does not correspond to one 

25 N.;N.;O = 5887;L = 32;M = 5856 character as with most other systems, and so a rather complex 
40 F.1=1TO8 plotting method was employed in the Atom version. For other 

50 22(0 +1 *L) = 85 systems this may be simplified by converting the Atom screen co- 


52 Z?(-L+I1*L) =68 


56 Z?(M+I*L) =216 ordinates and then from these to the POKE nos. required by your 


system. Taking Lines 4030 to 4040 as an example it is required 


u “ . 0 to plot a TRANG character at screen location T. To do this in, 
59 F=0 for instance PET BASIC, we could replace the existing lines with 
60 DO the following - 

65 D=B;W=A 4030 X =T - 32 xINT(T/32):Y = (T — 32768) /32 

70 dIFD =0U.0 4040 POKE (32768 +X +40*Y), 82: POKE 

80 GOS.b (32768 +X +H +40%(Y +V)),81 

90 D=D-1;E=E+1 Note here that 32768 is the location of the PET screen and 81 
95 IF F=1G.e is the number of the PET character to be used for the TRANG. 


100 IF W=0G.d 


110 GOS.c Other things to notice when converting are that the # 

190. Win t t character in Atom BASIC means hexadecimal, that GOS.A 
130 Gd means GOSUB the line beginning with the character “A”, and 
195 eU.F=1;E=E+15 that the variable @ may be ignored. 

200 F.1=1TO100;WAIT;N. Note for converting screen POKEs that the other lines that 
210 CLEARO;@ =4 need changing (besides 4030-4040) are 15-25, and 3090-3100. 
212 P.$12’$T.” Lines 3000-3040 perform a keyboard scan and may be 

215] FU< >T A.Z<>T P. “CONGRATULATIONS, YOU replaced by a GET command on many systems, LINK # FFE3 


ESCAPED THE TRANG.” ’ 
216 IFZ=T OR UsT P.“NEVER MIND, BETTER LUCK 


(line 230) waits for a keypress, and the operator % means 
‘remainder on division by’ — on some systems it may be replaced 


NEXT” ’ “TIME.” ’ 
217 C=30%(12-B);IFU< >T A.Z< >T C=C *150/E:G.9 by MOD, on others it may be simulated as in the above example 
218 C=C*E/40 (for calculating X in line 4030 as, in Atom BASIC, this could 
219 9P.“ “YOU SCORED “C” POINTS” ’ have been done by X=T%32). 


220 IFC>S P.“A NEW RECORD!” ’:S =C:G.f 
225 P. “THE RECORD SCORE IS “S” 
230 fP. “PRESS ’SPACE’ TO CONTINUE.” ’; LINK #FFE3;G.a 

3000 bV =0;? ¥#B000 = 4¥D3;IF? #B001&1 =0V=V+l 

3020 ?#B000 = #D2;IF? #B001&1 =0V=V-1 LIST OF VARIABLES USED 


3030 H=0;? #B000= #D8; IF? #B001&1=0H=H-1 


3040 ?4#B000= #D6; IF? #B001&1 =OH=H+1 I,J,K.D,W Temporary storage variables. 
3060 U=Z+H-256*V A Speed of the TRANG. 
3070 IF?U = 2550R U< #8000 OR U> #9800 R. B Speed of the player. 
3080 IF Z%32>U%32+1 or Z%32<U%32-1;R. C Score. 
3090 F.1=0TO7 E Number of turns taken. 
3100 Z?(I*L) =0;U?(1*L) = 68;N. rE End of game flag —- set by subroutines B or C 
3115 IF T=U or U=38687; F=1;J=D;R. if the player reaches the base or is eaten. 
3120 Z=U:R. H Horizontal movement of player or TRANG. 
4000 cH=SGN(F.(Z%32 -T%32)) L Screen constant (No. of spaces per line). 
4010 V=SGN(FLT(Z - T -Z%32 +T%32)) 1e) Position of player’s base. 
4020 U=T+H+256*V S High score. 
4030 F.I=0TO7 T Position of the TRANG. 
4040 T?(1*1) =0;U?(I*L) = 216;N. U Player’s new position. 
4060 T=U;IF T=Z;F=1;J=W V Vertical movement of player or TRANG. 
Z Player’s present position. 


4070 R. 
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Son 


BOG home Aa(it StOCK NOQVWIE, SF cccsesssteceuass seme sabiingeces £326.00 
IGS EF HU ISBUOCK TICWE tuisceccavecsoastad geil eatecheaaeas £435.00 
BBC Model “A” with memory upgraded to 32K 

FULL BBC UPGRADE KIT: Model A to Model B 

UPGRADE KIT fitting charge 

16K HITACHI memory (as fitted by ACORN) 

RGB socket 


14” Full colour MONITOR (Used in BBC Computer 
programmes) 

12° Green Screen MONITOR 

RGB Monitor Lead 

GP100A Printer 


SOFTWARE 


Sinclair Cassette 1 (Star Trek, Candy Floss) ‘ 
sinclair Cassette 2 (Hangman, CIC’ GIC.).:... i. ccscenssescsecpaste £3.95 
Sinclair Cassette 3 (Mutant Invaders) 

Sinclair Cassette 4 (Breakout) : 
FULL RANGE OF ACORNSOFT BBC SOFTWARE Cassettes. £9.95 
Program Power Timetrek (‘‘B’) ; 


ELTEC SERVICES LTD 


BBC Microcomputers 


Program Power Eldorado Gold (‘'B”) 
Program Power Spacemaze (‘'B’) 
Program Power Chess 

Program Power Munchymen 
Program Power Startrek 


NEC 30hr Basic 

Practical Programmes for the BBC Computer 
Johnson-Davies 

Basic Programming on the BBC Computer 


ATOM MICROCOMPUTER 


ACORN 96K SINGLE DISK PACK 
Disk Buffer Pack 
2114L RAM Chips 
Word Pack ROM 
“UTILITY ROM SWITCH *" 
Up to 4 ROMs keyboard selected 


FULL RANGE OF SOFTWARE, ICs, CONNECTION LEADS etc. 


Atom magic Book 
Getting Acquainted with your Acorn Atom 


Prices are VAT inclusive. P&P 50p Books, cassettes, chips. 


HARDWARE ITEMS £3.00 DELIVERY BY SECURICOR 


231 Manningham Lane, Bradford BD8 7HH 
TEL: (0274) 491372 


COSMIC ALIENS £8 
(PC game of the month — August) 


SUPER GLOOPER £8 
ASTEROIDS £8 
COSMIC JAILBREAK £6 


METEORITES £8 


All the above games are for PET’s with 8K, 16K or 
32K memory. The games below all need 32K! 


PET CHESS £25 
HITCH-HIKERS GUIDE £16 


CRACKS OF DOOM £16 


We sell serious software for the PET /CBM range too. 
Why not write or phone for a FREE catalogue! 


SUPERSOFT 


Winchester House, Canning Road, 
Wealdstone, Harrow, Middlesex. 


Telephone: 01-861 1166 


POST FREE, BUT ADD 15% VAT 
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BBC MICROCOMPUTER 


SPACE INVADERS MODE 5 MACHINE CODE ....................:55665 £8 
Probably one of the better versions of this popular arcade game for any 
Microcomputer. Full features, fast moving, sound and colour. 


MICRO MAN MODE SMI C.............cccsccccccccscnssceccccccsneesessensusecess £8 
Fast moving version of the latest arcade games, with colour and sound. 
MIDDLE KINGDOM MODE 7 BASIC & M/C.................cceeeeeeneeeees £8 


Real time adventure game with over 300 rooms. Fight the many monsters 
and retrieve the lost treasure of Hylem. 

REVERSI GOMOKO MODE 5 M/C ............. cece ece eee ere eee eeeen enn eneeens £8 
Response time under one second for the first 3 levels. 6 levels of play, 
Graphic Board etc. 

GAME TAPE ONE MODE 5 BASIC & M/C ................ccccceeeneee eee e es £8 
Breakout Snake and Hunt are fast moving with colour and sound. All games 
will run on Model A and Model B Computers and in black and white 


ACORN ATOM Quality Machine 


Code Software 


SPACE ADVENTURE (12K gr.4 m/c) ..................000008 Ps 
Real time adventure in an alien spaceship. 


SPACE INVADERS (12K gr.4 I/C)............:ccceeeceneeneeeeneneeeeneeneeees £6 
Full feature version of the arcade game. 
REVERSI (7K griO:/e) . uo. iid 2) Ti cde ne thats Seas Decoheuss sane qugan £6 


6 levels of play, graphic board, problem setting, etc. 

3D. LABYRINTH (906 GF. 110/C) oo. 05 occ ec eiek ces cicinn de cete cen out cdianeenncsions £6 
Find your way out of a 3D maze displayed in 3D 

AIR STRIKE (9K. of.3 t/C)...........ccccestinc pice ccvrcsoseseneossageese tact tcesne £6 
Attack the enemy but watch out for flak and enemy planes. 

CHASE (9K OF-4 WC). .25 oo io... cn csemcgucscvewset na sens seetnseagens pase gphemtndns £4 
Fast thinking required to beat the robots. 

FIZZLE BRICKS (4K gp.1 M/C) ...............ccccccscerceccssnecesseeeenecacess £3 
Moving wall breakout with a difference. 

BEIZA ATK G60 WAC) oiics - none s cosine Sense wasietist ngs othanaone savas ott tenes ktes Mere £3 


Converse with your sympathetic computer. With excess of 100 replies. 


All prices shown are inclusive, no extras. SAE for catalogue free with each 
order. All games with sound and supplied on quality C15 cassettes. 


SPECIAL OFFER. Buy any two cassettes from the BBC and ATOM ranges 
and deduct £1 from the total. All prices shown are inc. No extras. SAE for full 
details of Software available. Mail Order only. 


PRO SOFTWARE, 121 Tyn-y-Twr, Baglan, 
Port Talbot, West Glamorgan SA12 8YE. 


o1 
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Py TT etry Centre 
patie 


BUSINESS AND PERSONAL COMPUTERS 


The SILICON CENTRE has moved to new 
LARGER premises 


Please note our new address:- 


SILICON CENTRE 
ANTIGUA STREET, 
EDINBURGH 


(nr. St. James Centre) 
(top of Leith Walk) 


OOOVOOOOQOOOQVOVNVDVDOVOOONOOOOONONOOOOCOO 


ACORN, ATARI, BBC COMPUTERS, OSBORNE, 
SHARP, VIC, XEROX 820 : TANTEL PRESTEL, 
PRINTERS, SOFTWARE, BOOKS, 
COMPUTER FURNITURE. 


“Bring this advert with you and we will give you 
10% off ANY piece of Atari software. 


ELECTRONICS 


introducing the 


ZX81 
KLIK-KEYBOARD 


This is a full, forty key, moving keyboard that fits in 
the recess left after peeling off the existing ‘touch 
sensitive’ keypad. 

Consider the following advantages 

@ POSITIVE feedback from keys. 

@® Fits ONTO the ZX81 

® NO trailing wires 

® NO special case needed 

® Elegent design with two colour legends. 


The fully built keyboard requires ABSOLUTELY NO 
SOLDERING, as the keyboard is supplied with 
flexible connectors which simply plug into the 
existing sockets. 
Alternatively, the keyboard is available as an 
easy to build kit at a considerable saving in cost. 
Other ZX81 products available include a user port 
with 16 I/O lines at £16.50 built, keyboard bleeper 
which fits inside the case at £8.95 built and a repeat 
key kit at £3.95. 
STOP PRESS 
New for the ZX Spectrum A 24 Input/Output Port 


which makes use of the command IN and OUT. The 
Port is built around a M.O.S. Chip which imposes 


virtually no D.C. load on the date lines. 
£16.50 Built 
Stackable Connection £5.50 Built 
SAE for further details 


Proprietor A. Pandaal B.Sc. P.G. cert. Ed. 


d 


| Allow 14 days delivery. 


SATURN SOFT 


SPECTRUM ZX81 
NEW — NEW — NEW 


GOBBLER, An exciting version of PAC MAN for the Sinclair 
machines. M/code fast action. Spectrum version features full 
arcade Graphic and sound! 

Spectrum £5.95 inc. ZX81 £4.95 inc. 


MINES OF SATURN The first of a whole series of new adventure 
programs. Be warned, this is not easy! 
Spectrum £5.95 inc. ZX81 £4.95 inc. 


RETURN TO EARTH The sequel to MINES OF SATURN. Where 


will it end! 
Spectrum £5.95 inc. ZX81 £4.95 inc. 


£1.00 off two or more programs ordered together. Please send SAE 
for full lists of many programs available for Spectrum and ZX81. 


ALL PROGRAMS DOUBLE SAVED 
on computer quality cassettes to avoid loading 
problems. DESPATCHED BY RETURN. No weeks of 
waiting. 


SATURNSOFT 
37 Heol Dulais, Birchgrove, Swansea, 
West Glamorgan SA7 9LT. 
TELEPHONE: (0792) 816579 


Your Name and Address 


Description ‘Unit Price 
ZX81 Keyboard kit re 


ZX81 Keyboard assembled | 2600 | 
tee on ee, ee ere ae 


Quantity 


Cheques/P.O. made payable to 
Kempston Electronics 

60 Adamson Court Hillgrounds Rd 
Kempston, Bedford, MK42 8Q2 
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GAMES BOARD 
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In the first of our regular series on games and 
computers, E.A. Parr shows how to start a war from 
your keyboard — and live to tell the tale! 


The date is June 23rd 1980 at 
4.50am, and just over the East/ 
West border from the West German 
town of Fulda, the mechanised 
forces of the USSR and the GDR are 
involved in combined _ exercises. 
NATO command have been inform- 
ed but due to Russian/Chinese 
clashes in Vietnam they move to 
first state readiness. 

At 4.55am NATO Monitoring 


Personal Computing Today September 1982 


Stations report an increase in radio 
traffic and German radar operators 
see aircraft break away from the ex- 
ercise and cross the border. The 
USAF bases are alerted but it is 
unlikely that planes will be airborne 
in time. 

At 5.00am combined GDR and 
USSR forces cross the _ border 
meeting little resistance from star- 
tled border troops. NATO Com- 


mand watch aghast, aware that it 
will take hours to mobilise their 
scattered troops. Roads are already 
blocked with refugees and the 
phones start to ring in Washington 
as the first battle of the next war 
starts. 

It is a muggy summer evening, 
the date 2nd July 1644, the place a 
Yorkshire hillside between the 
villages of Tockwith and Long |p 


a3 


GAMES BOARD 


Marston. On a long ridge called 
Marston Hill three Roundhead ar- 
mies under Manchester Fairfax and 
Leven face two Royalist armies 
under Newcastle and Prince Rupert 
drawn up behind a ditch on the level 
ground below the hill. Clouds gather 
and a thunderstorm starts as the 
Roundhead cavalry comes down the 
hill to start the largest battle of the 
English Civil War: Marston Moor. 


These two scenarios are not 
history lessons or plots for a book, 
but the openings of two popular war- 
games. To anyone used to board- 
games such as ‘Monopoly’, the first 
encounter with a wargame can be 
mind boggling. First there are the 
rules — pages upon pages of them; 
second is the difficulty of remember- 
ing all the nuances of play and com- 
bining all the forces at your disposal 
into a coherent plan. Both of these 
problems stem from the basic air of 
such games; to simulate real life as 
far as possible and demonstrate 
what happened, what might have 
happened and what could happen. It 
must be said though that once the 
rules have been mastered they can 
be positively habit forming and 
leave no way back to Monopoly 
thereafter! 

Recently the author became in- 
volved with microprocessors in the 
course of his work, so it was not long 
before investigations started on how 
the home computer could be used in 
these belligerent activities. The in- 
dications were that the micropro- 
cessor could bring about a major 
step forward in realism (?!). 


Blenheim 


To see how the computer can 
help the wargamer we will look first 
at one particular game in some 
detail. This is “Blenheim” by World 
Wide Wargames of Chelmsford (to 
whom thanks are given for permis- 
sion to reproduce parts of the game 
herein). This game simulates the 
battle of Blenheim in 1704 between 
the English and allied forces under 
Marlborough and the French forces 
under Tallard. The English forces 


Most important, though, it is a 
game the author enjoys playing! 

“Blenheim” is played on a map 
of the battlefield. The map is divided 
into hexagons to regularise move- 
ment and combat. Terrain plays a 
large part in the resolution of com- 
bat, and important features are 
represented on the map, to the 
degree that it becomes a work of art 
in its own right! 

The forces involved in the com- 
bat are represented by card markers 
which convey information about the 
forces capabilities. 

Combat strength represents the 
strength of the unit. Movement 
allowance is the maximum number 
of hexagons a unit can move on 
each game turn. In some games 
with modern mechanized warfare, 
the combat strength is split into an 
attack strength and defence 
strength to cover different types of 
machinery. 


Blenheim is played in 12 “turns”, 
each comprising two sections; one 
for each player. These sections fall 
into four “phases” as below:- 


One game turn 
Player A i) Attempts to rally 
demoralised troops 
ii) Artillery fire 
iii) Movement 
iv) Combat of adjacent 
units 
Player B 4 phases as Player A 


One aspect of wargaming that new 
players find hard to accept initially 
is the introduction of chance into a 
game purporting to be a simulation. 
The reason for this is that there is no 
such thing as a foregone conclusion 
in warfare. You can be reasonably 
sure that the stronger your force the 
more probable the result but you 
cannot be absolutely certain. 


COMBAT RESULTS TABLE 


Die 
Throw 


Combat Odds 


were outnumbered and playing “an Bei a See he We eit eit ee a are 
away match”, but managed none- iOS Olson Ties COIN, SOPD OF iS 
theless to win. This game was Os WOOO. 2A 2s OF Oe. are 


chosen because it is_ relatively 

straightforward, with rules that are BIO? WO 8 TON Oe! eit 1/2 O/1 O/2 
easily understood by the beginner Sire g1Oe oO: Re Ot ee Teo OR 
(some wargame rules need a law AO HO QO RO AAIO. OM AOI ich pO 


degree to follow!). The resolution of 
combat falls naturally into a com- 
puter program, and other facets of 
the game are easily incorporated. 


BIG 410 OGIO. ZO AO APO OLB 02274 
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In the combat phases of a move, 
each separate fight is resolved using 
the above table. The attacking 
forces are adjusted according to the 
terrain and added up to give a total 
attack strength. All the defending 
units are similarly totalled to give a 
“defence strength”. The ratio at- 
tacker/defender is calculated 
(rounded for the defender) and a 
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dice rolled. The result is looked up 
on the table and each result is 
represented as a pair of numbers, 
separated by a slash. 

These numbers represent loss of 
strength — the left hand number to 
the attacker, the right hand number 
to the defender. The unit markers 
have reduced strengths on the in- 
verse side; 
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4-7 


front 


rear 


and a unit suffering losses is flipped 
over. When forced to take another 
loss it is eliminated from the game. 
The losing side in each fight is forc- 
ed to retreat; if it is unable to do so it 
too is eliminated. For example, in 
this ~‘tuation we have an attacking 
strength of 9 + 9 + 5 = 23 anda 
defending strength of 9, a ratio of 
2:1. The dice roll is a 4, which gives 
2/1. The attacker loses two steps 
and the defender 1 step. The 
defender has no choice, his strength 
infantry is reduced. The attacker 
chooses to flip the 5 strength 
cavalry and the centre 9 strength in- 
fantry. Because the attacker suf-- 
fered worse, the three attackers’ 
pieces retreat one hex. 

(Units that have suffered losses 
can be regenerated, again on the 
chance roll of a dice.) 

The combat resolution in Blen- 
heim is actually simple by com- 
parison with some. A common 
method is to use two dice. These 
generate numbers in the range 2 to 
12 with a rough Gaussian distribu- 
tion centred on a roll of seven. 


Dreadnought 


An example of this is to be found 
in a game called Dreadnought by 
the large wargame firm SPI. This is 
an excellent game of naval combat 
in which a ship has four basic 
characteristics; attack strength, 
defence strength, range and speed. 

If, say, the Bismark is firing at 
the Hood, the Bismark’s attack 
strength is adjusted for range and 
facing (ie how many guns can be 
brought to bear). It is then further 
adjusted for other factors such as 
the ship itself being fired at (which 
gives the shakes to the crew) and 
other friendly ships firing (which af- 
fects the ‘sighting’ of the shot). 

Two dice are rolled, and the at- 


aye) 


GAMES BOARD 


GAMES BOARD 


tack strength converted to “damage 
points” by means of a CRT. The 
damage points are converted to a 
ratio with the WHood’s defence 
strength, and two dice rolled again. 
The damage is now read off a se- 
cond CRT. 


This gives a very realistic (and 
exciting) game, but is obviously a bit 
laborious. Imagine the dice rolls in- 
volved in reproducing the Battle of 
Jutland! 

Wargames, therefore, are both 
reasonable simulations and exciting 
games. They do suffer, however, 
from a certain amount of chart flick- 
ing and dice rolling which slows up 
the action. Enter the micropro- 
cessor, stage left! 


Computer Games 


There would seem to be three 
areas where the computer can assist 
the wargamer. These are dispensing 
with the dice and charts (let’s call 
that Game Mechanics); increasing 
realism; and finally providing an op- 
ponent for solo play. The latter is 
quite important as most games in- 
volve a deal of double bluff with 
|dummy attacks and feints. 

Game mechanics are very easy 
to implement. Generation of ran- 
dom numbers is something a com- 
puter can do almost without think- 
ing (ask the DVLC at Swansea!) and 
the CRTs can easily be stored in 
matrices. Add a bit of chrome in the 
form of VDU inputs and messages 
(The 5th Cavalry has been wiped 
out) and we have the basis of a com- 
puter program. 

The author has committed the 
game mechanics of three games to 


program. The games of Blenheim 


and Marston Moor (from WWW) 
have been written in Z80 machine 
code running on an unexpanded 
Nascom. Dreadnought, with its two 
large CRTs, was written in Tiny 
Basic. 

These all work in basically the 
same way. The VDU normally dis- 
plays a title page giving the CRT op- 
tions open to the player. For Blen- 
heim these are:- 

Artillery 

Melee 

Rallying of demoralised troops 

The players select the required 
option and the computer asks the 
relevant questions. For example, in 
Artillery it would ask the range; for a 
Melee it would ask the strengths and 
terrain. With all the data in, it com- 
putes and displays the result, then 
returns to the title page. The opera- 
tion is several times faster and much 
less bother than rolling dice. Game 
mechanics programs should be 
relatively easy to write for most war- 
games. 
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Too Much Intelligence? 


Wargames suffer from a short- 
coming known as the “Eyeballs in 
the Sky”. In real life you know very 
little about what your own troops 
are doing, let alone what your oppo- 
nent is up to. By its very nature a 
wargame shows you _ everything. 
The realism of a wargame could be 
improved by the use of a computer 
to fog the information you receive. 

An excellent set up would be two 
players with two maps and a com- 
puter. Each player's map shows 
how he views the battle, but the 
computer holds the true state of af- 
fairs. The computer will hand out in- 
formation when the players would 
get it in real life. For example a tank 
could stay hidden in a wood until 
somebody tripped over it. If it moved 
it might be spotted, if it fired it cer- 
tainly would. 

The players would now have 
real problems. If a player wanted to 
find out what was over that hill he 
would have to send out a patrol. If it 
did not report back, he would be left 
wondering if it found the enemy, or 
whether it was just a simple com- 
munication failure. All good nail 
biting stuff. 

This type of program is obvious- 
ly a couple of orders of magnitude 
higher in complexity than a game 
mechanics program. The problems 
would seem to be related to the 
large amount of data rather than the 
subtleties of the calculation. The 
author has dabbled with this type of 
program but has yet to produce a 
working version. 


Death To Computers! 
Finally, we have the computer 


program as an opponent. The prob- 
lems here are similar to the prob- 
lems encountered writing chess pro- 
grams. The programmer would 
need to be a good programmer and 
an excellent wargamer. The author, 
regretfully, is neither. Computer 
programs for solo play would be 
very saleable commodities. 

The Wargaming magazines in 
the States rely heavily on “feed- 
back” cards to sound out readers 
opinions, and a recent survey by 
Strategy and Tactics magazine 
showed that around 25% of players 
owned or had access to a TRS-80 
computer. It would seem that at 
least one US games company 
(Avalon Hill) is producing game 
mechanics and solo programs for 
sale. 

Computers have been used by 
the military for training purposes for 
several years. The facilities are now 
available for the amateur, and the 
author would be interested to hear 
from anyone working on similar 
lines. 

Wargames are mainly produced 
in this country by:- 


World Wide Sim Pub U.K., 

Wargamers, Crown Passages, 
Eton Lodge, ALTRINCHAM, 
Highwood, Cheshire. 
CHELMSFORD, (Agents for SPI 
Essex. games) 


Avalon Hill, 
650 High Road, 
N. Finchley, 
LONDON 

N12 ONL. 


The author would like to thank 


WWW and SPUK for permission to 
use details from their games. 
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PROGRAMS 


SPACE HOPPER Unexpanded Vic £7 


You have played Invaders, you have played Packman, now try the latest, most 
exciting find for 1982. This game is squeezed into the unexpanded Vic and 
uses ‘Full-screen’ Hi-res Graphics, is ultra fast, and is very hard to put down. 
No Vic owner should be without it. 


STAR WARS il Unexpanded Vic £7 


The best in ‘Space Battle’ games. Hi-res Graphics and fast action make this a 
must for any budding 21st Century Astronaught. 


NAVAL. ATTACK Unexpanded Vic £7 


With a stunning Graphic display of mountains, golden beaches and deep blue 
seas, you are assigned to attack a vehicle convoy. Your onboard gun has a 
quite unique sight which allows you to destroy your target with incredible 
precision. A totally addictive game that will leave you trembling with excite- 
ment. 


MAZEMEN Unexpanded Vic £6 


A great version of the popular Packman game. What more can we Say. 


TROLL ISLAND Unexpanded Vic £6 


You have asked for an adventure game so we bring you an adventure game. 
To reach the landing bay you must complete many tasks. All the usual 
features. Very compelling. 


22° A Qo PACK 1 
Son's STRO-INVADERS 


Just look at these features... 
... then look at the price! 


@ Superior machine code programming 
e Rapid-firing with explosive on-screen kill effect 
e High-scoring saucers ®@ 53 aliens @ accelerating attack 
eDestructable defence shields ¢ On-screen kill count 
e High-score update 
e Fast action space graphics 
— anew dimension in ZX81 value 


Astro-Invaders is yours on cassette for ONLY £3.65 
with FOUR BONUS GAMES: 
ARCADE GRAND-PRIX — drive four levels of machine code 
Skill 
PENALTY — defend your goal against the sharp-shooting ZX81 
GOLF — judge shot-strength, angles, bunkers . . . 
plua machine code insect fun with SWAT 


PACK 2 


PLANET DEFENDER 


— blast aliens in planet orbit... 


e ultra-dynamic machine code action @ hostile alien-waves 
e fast, responsive controls: ship up/down, thrust, laser-bolt, and 
smart bomb ® comprehensive scoring 
e explosive graphics... ... explosive price! e 


Planet Defender comes on casette for ONLY £3.65 with machine 
code STORM-FIGHTERS — combat 5 fleets of swooping aliens as 
you blast across space, BREAKOUT (machine code) — race 
against the clock, plus GRAPHIC HANGMAN. 


16K ZX81 cassette packs 1 and 2 are £3.65 each (post free in UK) 
SPECIAL OFFER: Both cassettes ONLY £4.95! 


JOHN PRINCE 
29 Brook Avenue, Levenshulme, 
Manchester M 19 
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TITAN PROGRAMS ARE PROUD TO PRESENT A TRULY PROFESSIONAL RANGE OF SOFTWARE FOR THE VIC-20 


We20 


SPACE WARS/BATTLEZONE 

Unexpanded Vic £6 
At last... two very exciting, Hi-resolution, fast action, two player games that 
can be played simultaneously. Space Wars is a typical dog fight situation 
where nerves of steel are all important. In Battle Zone strategy is the name of 
the game. 


GAMES TAPE ONE ai unexpanded vic £5 


A truly professional high quality 6-pack for the Vic. A mixture of Hi-res 
graphics, animation, thrills and spills make this a very exciting package, fully 
documented and sensibly priced too! 


LUNAR MATHS 3K Expanded Vic £6 


This educational package has got to be a must for all youngsters up to the age 
of seven. To get the Apollo spacecraft to the Moon and back ten selected 
maths questions must be answered correctly. Bright, big numbers. Animated 
graphics and music together make up an outstanding educational package. 


PROGRAMMERS..... Can you write programs for the VIC/ZX81/Spectrum 
lf so, pop them on a Cassette or give us a ring. Top prices paid for imaginative 


and creative software. 


Dealer enquiries welcome. Quantity discounts, no minimum orders. Adver- 
tising packs (shop window) available. 


SPECTRUM AND ATARI SOFTWARE should te available 
when you read this. Phone for latest details. 


Buy your ‘Titan’ Programs from your local dealer or Access holders may 
phone 0249 3241 Ext 39. TITAN HOTLINE 0225 810132. Overseas orders 
welcome. For instant despatch send Cheque/P.O. to: Titan Programs, 
83 Ashwood Road, Rudloe, Corsham, Wiltshire SN13 OLG. 


Ge SUSSEX Gy 


SHARP MAIN DEALER 


MZ80A 


Latest Model 
£425 + VAT 


MZ80B 


Our Price 
£925 + VAT 


Crown Ranier with Centronic 
parallel or (IEEE) Interface for 
computers, including Sharpe, 
Pet, Apple, Superbrain and Sirius. 
Adaptor available for R.S. 232. 
Perfection as a typewriter, per- 
fection as a printer. 

£795 


Buying from a reputable dealer will give you service after sales. 


Ca All prices inclusive of delivery. 
ee COR 


‘7 S] BUSINESS CENTRE LTD. 
56-58 SOUTH ST., EASTBOURNE. Tel. 639983/20496 


This page is where you get the chance to put your opinions in print. Personal 
Computing Today welcomes letters from you on any aspect of microcomputing 
and views in general — as long as they’re printable! 

Please drop us a line to: The Editor, Personal Computing Today, 145 Charing 
Cross Road, London, WC2H OEE. 


sre: tame oti oem +6 


Dear PCT 
I have read the first issue of your magazine and am 
delighted to see that you show an interest in the Texas 
Instruments computer. Other magazines that I have read 
seem to want little to do with this under-rated machine. 

I hope that a few TI BASIC programs will be printed 
in future issues. They would be the first that Ihave seenina 
popular magazine. 

I would also like to make several comments about 
your reports on the TI computer in 12 of the Best. 

Firstly the Texas manuals are easily worth more 
than the 62% that you have given them. Even more so 
when the Video Genie manuals are given an exagerrated 
mark of 88%. It took me at least an hour to learn how to 
load a “system” program irom the manuals for our school 
Genies. 

Your ‘Factfile’ article states that no other languages 
are available for the ‘99’. Thes is wrong as cartridges are 
available to make PASCAL, LOGO and 9900 assembler 
that no languages are available for the ‘99’. This is wrong 
as cartridges are available to make PASCAL, LOGO and 
9900 assembler language available. Also the RS232 
interface and the speech synthesiser has been omitted 
from the article. 

Thank you for a good new magazine. 

James Davies 
Nottingham 
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Dear PCT 

I bought the first issue of your magazine today and 
am very pleased with what I see. There are already many 
computer magazines on the market, but yours has 
effectively taken the good bits and moulded them into 
something worth reading. 

Enclosed is an article | have written and I would be 
grateful if you would consider publishing it in a future issue 
of Personal Computing Today. 

I have access to a ZX81 anda BBC 32K ‘B’ computer, 
and I will soon be able to use a ZX-Spectrum. If you would 
like different opinions, views, ideas please do not hesitate 
to write to me. 

Koy Walker 
Milton Keynes 


Editors reply: Thank you very much for sending in 
your article and your offer of help. I am always 
interested in readers comments and ideas 
because that is the way to find out what you want 
from the magazine. So keep the comments 
coming. 
Dear PCT 

After reading the first issue of your new magazine 
Personal Computing Today, I would like to say 
congratulations. At last we have a magazine designed for 
the beginner, as well as the expert. I particularly like the 
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way in which you have included sections on “How it Runs” 
and “Hints on Conversion” within the program listings. 

Your software review is very good too, and I am 
interested in obtaining the program ‘Cosmic Aliens’ to run 
on my PET. Unfortunately you have omitted the address of 
the suppliers (Supersoft) from your article. Could you 
please let me know how I can get in touch with them. 
Perhaps in future editions you might include the suppliers 
address with the Software Reviews. Also, will you be 
featuring the PET in your Software Checklist? 

Well done on producing a magazine with something 
for everyone. Keep up the good work and best wishes for 
the future. 

Christopher McKieron 
Stockport 
Cheshire 


Editors reply: We are considering including both 
PET and Apple software in Software Checklist but 
it really depends on the response from suppliers 
and the number of pages it would take up. 

The address of Supersoft is First Floor, 10-14 
Canning Road, Wealdstone, Harrow, Middlesex, 
HA3 7SJ. Telephone: 01-861 1166. 


Dear PCT 

I am fairly new to microcomputing and I have found 
your new magazine very interesting and useful (even if 
“WORM” doesn’t run properly). 

I have an Acorn Atom and I am very pleased with it. 
But I am sure I am not the only beginner who finds it 
extremely difficult to obtain the right codes for POKEing 
characters and graphics onto the screen. 

I have therefore written a small program that 
displays codes and POKEd characters, which is enclosed. 
This simple listing has certainly made life easier for me, 
and I am sure many more beginners could use it, so | hope 
you can publish it. 

Finally your dictionary is an excellent idea, but can 
you avoid using too much jargon in your articles. We 
novices get lost. 

Andy Bonfiglioli 
Brighton 
Sussex 


Sa 


Glad to hear you enjoyed the first issue Andy and 
thanks for the Atom listing. We hope more people 
will follow your example. 

Sorry about the use of jargon in the articles 
but some does inevitably creep in despite our 
efforts. An interesting experiment to try is to finda 
convenient computer expert and ask him to talk 
for more than five minutes about computers, 
without using words like Bit, Byte and RAM. 
Usually they can make about a minute without 


drying up. 
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KNIGHTS 
UNBEATABLE 
SHARP & ATARI 
DEALS 


SHARP MZ-80A + 20 programs 
MZ-80A with PASCAL + 28 programs 
MZ-80A with Pascal, FORTH + 32 programs 
MZ-80A with Pascal, Forth, MACHINE CODE 
+ 32 programs 
MZ-80A with all 4 languages + 110 programs 
MZ-80B with BASIC, MACHINE CODE + ASSEMBLER..... £899 
ATARI 400 with 25 programs + BASIC 
ATARI 800 with 25 programs + BASIC 


We guarantee to supply Sharp and Atari at unbeat- 
able prices. We have hundreds of programs for Sharp 
and Atari — write for our latest lists and newsletters. 
All prices exclude VAT but include Securicor delivery. 


BARCLAY AND ACCESS ORDERS ACCEPTED AT 
ABOVE PRICES - No surcharge. 


KNIGHTS TV & COMPUTERS 


108 Rosemount Place, Aberdeen. 
Telephone: 0224 630526. 


Following the success of our ZX81 plinth we have introduced a 
workstation for the Spectrum. This stylish ABS plinth raises and 
tilts the TV for better viewing whilst angling the Spectrum and 
making typing easier. The PSU is hidden underneath, the printer 
and cassette may still be used, and a matching,stackable unit for 


Microdrives will be available. 
Peter Furlong Products, Unit 5, South Coast Road Industrial Estate, 
Peacehaven, Sussex BN9 BNA. Tel. (07914) 81637. 
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THE SENSATIONAL NEW 
SHARP PORTABLE 


ote) Kol US 3COMPUTER 


A briefcase system that approaches the 
Personal Computer in ability 


ke oe 
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PC-1500. Up to 115.K user memory (3.5K PC-1500 + 4K CE-151 or 8K 
CE-155) maintained during power-off and battery change 


16K Extended BASIC language for powerful programming (PLUS CE-150 8K 
Graphics BASIC) 


CE-150 FOUR colour high resolution (500 x 200) printer/plotter with 9 
type sizes and 4 print directions. 


Two cassette control, for bulk dates & program storage, with remote control 
Full range of science and math functions (statistics with MiCROL software) 
Up to thirty-six separate programs immediately accessible. 


Twenty-six character LCD display doubles as 1092 point mini-graphic 
display with BASIC program control. 


256 frequency tone generator with BASIC repetition, frequency and duration 
control. 


Built-in month, date, hours, minutes and seconds clock, usable in BASIC 
programs. 


One and two dimensional arrays (numeric and text). 


Full range of text manipulation functions (LEFT, RIGHT, LEN, VAL, MID, CHR, 
ASC etc.). 


Ergonomic QWERTY typewriter-style keyboard with separate numeric 
keypad 


‘Advanced’ programming capabilities with PEEK, POKE, CALL. etc 
350+ page User Manuals 
Sixty-way system expansion socket for optional add-ons (see below). 


Three-way power option (with CF-150) — standard HP7 batteries for 
PC-1500, or EA-150 mains adaptor. CE-150 contains rechargeable batteries 
and is supplied with EA-150 adaptor 


Optional add-ons include: CE-150 printer/plotter/cassette adaptor, CE-151 
4K memory module, CE-151 8K memory module, CE-153 140-key custom 
keyboard (summer 82), RS232C communications interface (Autumn 82), 
CE-153 custom cassette recorder (Autumn 82), custom system briefcase 
(Autumn 82). COLOUR BROCHURE ON REQUEST 


PRICES, including VAT: Races eer eeree ey mats ae) 
PC-1500 Computer £169.95 

plus FREE £20 software voucher | 
CE-150 PRINTER £149.95 
plus FREE £20 software voucher | 
CE-151 4K RAM MODULE £49.95 | 
plus FREE £10 software voucher | 
CE-155 8K RAM MODULE £79.95 | 
plus FREE £10 software voucher | 
Vouchers on request with order. 


IF YOU SEE A BETTER 
OFFER, WE WILL BEAT IT 


DIMENSIONS 
PC-1500: 195W x 25.5H x 86Dmm (7.11/16 x 3.44") Wt 375g (0.83lb) 
Ce-150: 330W x 50H x 115Dmm (13 x 2 x 4 inches). Wt 900g (1.98lbs). 


MiCROL 1500 SOFTWARE SERIES 

Powerful ready-to-run applications software for science, engineering, 
business and the professions. Major features include: 100% reliable per- 
formance, user-friendly operation and instruction manuals, no computer 
experience required, compatible with future hardware and _ software 
developments. BROCHURE ON REQUEST 


Equational Grape (printout) 


Prices include Post and Packing. Delivery normally by return of post. Send 
cheques, P.O. or phone your Access/B’card/Visa card number to:— 


Dept PCT., 38 Burleigh St., 
MPU, Cambridge CB1 1DG, 
Tel: 0223 312866 
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ZX REACTOR 


Pit your wits against the 


_ REACTOR 


power of the atom in this 


fast moving Spectrum game by Chris Palmer. 


This program was written for the standard ZX- 
SPECTRUM. It is an amalgamation of two different 
game concepts, the worm style game and the number 
pickup game. The game is set in a mythical nuclear 
power station where nine reactor cores are about to go 
critical. Your task is to move round them in numerical 
sequence and deactivate them. It is notjust a case of 
applying manual dexterity on the keyboard because you 
have to plan your route carefully so as not to isolate 
reactor with the trail you leave. 

The skill level setting at the beginning of the 
program adjusts the amount of time you have to 
complete your task. Level 1 is the most difficult and level 
9is theeasiest. 


10. .CLES PAPER 0: INK 6: BORDE 
Rt 
15 GO SUB 7000 


20 DIM a (9,2) : DIM m$ (3,30) 

23 LET! m1) =“RAN: OUT. OF: TIME”’ 

LET M$(2) = “DEFUSED THE WRONG 
REACTOR: (LEFT MS$(3)2=°CROSSED 

YOUR TRAIL” 

25 LET x's 1: LET Y=1: LET scan= 

0: LET number = 1 

30 FORi=1TO9 

40 LET a (i,1) = INT (RND*16) +2 

50 LET a (i,2) = INT (RND“*28) +2 

60 NEXT i 

100 GO SUB 1000 

110 GO SUB 2000 

115 LET scan = ATIR (x,y) 

117 GO SUB 3000 

118 IF number>9 THEN GO TO 4000 

120 PRINT. INK.” .-5;.« BRIGHT. 83AT- X,; 

Use bb] 

130 LET time = time - 1 

fue: time =i < THEN <“LET ms =i): 

TO 6000 

120°" PRINT At OO: PIM E LEET US” 

- time ; “ ” 

200 GO TO 110 

1000 FOR :=1TO9 

1010 PRINT FLASH 

a | 


GO 


1;AT a(i,1),a(i 
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The program shows one way in which you can 
examine different positions on the screen using the ATTR 
command in, order to determine their contents. In line 
115 the value of the contents of the position you want to 
move into is assigned to the variable SCAN. This is then 
examined in the subroutine at lines 3000 to 3055 where 
the appropriate actionis taken. 

The movement is controlled by four keys on the 
keyboard. The I key which moves you upward, the J key 
for left, the L key for right and M key for down. If you are 
left handed you might find it easier to use four keys on 
the left of the keyboard, if so then change the routine 
between lines 2010 and 2040 to your new keys. All the 
keys repeat. 


PROGRAM LISTING 


1020 NEXT i 

1030 RETURN 

2000 LET a$ = INKEY$ 

2005 (TF ave” 

URN 

2010 IF a$ = “i” THEN LET x=x-1 

2020 IF a$ = “m” THEN LET x=x +1 

2030 IF a$ = “j” THEN LET y=y-1 

2040 IF a$ = “Il” THEN LET y=y+1 

2045 LET fl=0 

2050 RETURN 

3000 IF fl=1 THEN RETURN 

3010 “IF scan = 134 

3020 IF scan=5 THEN LET. ms=3: 
TO 6000 

3055 RETURN 

3100 IF x=a(number, 

mber, 2) THEN... (LET 

: RETURN 

3120 GO TO 5000 

4000 CLS 

TIONS !!!” 

4010 PRINT 

THE REACTORS” 

4020 “FRING 7 PRINE..<: 

;’ TIME UNITS TO GO” 

4030 PRINT : PRINT 

Y AGAIN (Y OR N)” 

4040 LET a$ =INKEYS%S: IF a$ = ““THEN GO TO 4040 

4050 IF a$ = ““y” THEN GO TO 10 

4055 IF a$ = “n” THEN STOP 


SHEN: “LEE. f= 2: (REP 


THEN GO TO 3100 
GO 


1)AND y=a(nu 

number=number +1 
PRINT ” CONGRATULA 
PRINT? YOL-:“BDEFUSED 
WITH ”’ 


- time 


PRUNE 340. PLA 
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4060 GO TO 4040 

5000 FOR i=1 TO 20 STEP 5 
5010: CIRCLE OVER: 1: 
8 +4, i 

5015 CIRCLE 
x) *8 +4, i 

5020 NEXT i 
5030 LET ms=2: GO TO 6000 

6000 CLS 

6010. -RRIN,G :-AL..2,5:“YOU -FAILED .!! 
99? 

6020 PRINT AT 4,5;“BECAUSE YOU” 
;m$ (ms) 

6030 PRINT AT 10,5; “PRESS: Y TO 
START AGAIN”’ ‘ 


y*8+4, (21-x) * 


INVERSE 1;y*8+4, (21- 


6040 LET aS$=INKEY$: IF aS$="“y” TH 
EN GO TO 10 

6050 GO TO 6040 

7000 PRINT “ ZX - REACTOR” 

7010 -PRINT « PRINT** YOU. HAVE: A 
JLIMITED TIME” 

7UL0 “Feiner: “PRINT”. TO DEFUSE;:T 
HE CRITICAL REACTORS” 

7030 - PRINT : PRINT.“ IN. THEIR: NU 
MERICAL SEQUENCE.” 

7040 PRINT :.- PRINT “ YOU MUST:.NO 
T CROSS THE TRAIL” 

TooU... PRIN A..2- PRINT, : INPUT oS DIRF 


ICULTY 1-9 ”;D 
7060 LET time = d*100 
7070 CLS : RETURN 
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Sets colours 


20 - 25 Sets variables 
30 - 60 Sets up reactor positions 
100 Goes to reactor print routine 
110 - 200 Main loop 
1000 - 1030 Reactor print routine 
2000 -— 2050 Scans keyboard 
3000 - 3055 Checks to see whether trail has been 
crossed or a reactor has been 
encountered 
3100 - 3120 Checks reactor sequence 
4000 - 4060 End of successful run 
5000 - 5030 Explode reactor 
6000 -— 6050 Unsuccesful run 


Instructions 


| HINTS ON CONVERSION 


The main difficulties you will encounter in converting 
this program are the different screen formats and the way 
that the data is handled on the screen. For machines that do 
not have a PRINT AT facility this could be replaced with 
POKE statements. The ATTR command in line 115 reads 
values from the position on the screen, specified by the 
coordinates X and Y. The value that is obtained is then 
checked in the routine starting at line 3000. This could easily 
be replaced with a PEEK statement and the values changed 
accordingly. 

The CIRCLE command used in the routine at 5000 is 
particular to the Spectrum and a suitable alternative 
explosion routine could be substituted for a different micro. 
Other points to be wary of are the INKEY statement, which 
can be replaced with GET on most micros that don’t support 
this. Also the statements for producing random numbers 
might be different. The statement in line 40 produces a 
number between 2 and 17. The statement in line 50 produces 
numbers between 2 and 29. 
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New ZX8I Softwar 
from Sinclair. 


A whole new range of software for 
the Sinclair ZX81 Personal Computer 
is now available — direct from Sinclair. 
Produced by ICL and Psion, these 
really excellent cassettes cover 
games, education, and business/ 
household management. 

Some of the more elaborate pro- 
grams can only be run ona ZxX81 
augmented by the ZX 16K RAM pack. 
(The description of each cassette 
makes it clear what hardware is 
required.) The RAM pack provides 16- 
tines more memory in one complete 
module, and simply plugs into the rear 
of a ZX81. And the price has just been 
dramatically reduced to only £29.95. 

The Sinclair ZX Printer offer full 
alphanumerics and highly-sophisticated 
graphics. A sp2cial feature ‘s COPY 
which prints out exactly what is on the 
whole TV screen without the need for 
further instructions. So now you can 
print out your results for a permanent 
record. The ZX Printer plugs into the 
rear of your ZX81, and you can 
connect a RAM pack as well. 


Games 

Cassette G1: Super Programs 1 (ICL) 
Hardware required — ZX81. 

Price - £4.95. 

Programs — Invasion from Jupiter. 
Skittles. Magic Square. Doodle. Kim. 
Liquid Capacity. 

Description — Five games programs 
plus easy conversion between pints/ 
gallons and litres. 


Cassette G2: Super Programs 2 (ICL) 
Hardware required — ZX81. 

Price - £4.95. 

Programs — Rings around Saturn. 
Secret Code. Mindboggling. Silhouette. 
Memory Test. Metric conversion. 
Description — Five games plus easy 
conversion between inches/feet/yards 
and centimetres/metres. 


Cassette G3: Super Programs 3 ses 
Hardware required — ZX81. 

Price -— £4.95. 

Programs — Train Race. Challenge. 
Secret Message. Mind that Meteor. 
Character Doodle. Currency Conversion. 
Description — Fives games plus currency 
conversion at will — for example, 
dollars to pounds. 


Cassette G4: Super Programs 4 (ICL) 
Hardware required — ZX81. 

Price - £4.95. 

Programs —- Down Under. Submarines. 
Doodling with Graphics. The Invisible 
Invader. Reaction. Petrol. 

Description — Five games plus easy 
conversion between miles per gallon 
and European fuel consumption figures. 


Cassette G5: Super Programs 5 (ICL) 
Hardware required — ZX81 + 16K RAM. 
Price — £4.95. 
Programs — Martian Knock Out. 
Graffiti. Find the Mate. 
Labyrinth. Drop a Brick. 
Continental. 
Description — Five 
games plus easy 
conversion 

between English and 
continental dress sizes. 


Cassette G6: 

Super Programs 6 (ICL) 
Hardware required — ZX81 + 16K RAM. 
Price -— £4.95. 

Programs — Galactic Invasion, Journey 
into Danger. Create. Nine Hole Golf. 
Solitaire. Daylight Robbery. 
Description — Six games making full use 
of the ZX81’s moving graphics capability. 


Cassette G7: Super Programs 7 (ICL) 
Hardware required — ZX81. 

Price: - £4.95. 

Programs — Racetrack. Chase. NIM. 
Tower of Hanoi. Docking the Spaceship. 
Golf. 

Description — Six games including the 
fascinating Tower of Hanoi problem. 


Cassette G8: Super Programs 8 (ICL) 
Hardware required — ZX81 + 16K RAM. 
Price — £4.95. 

Programs — Star Trail (plus blank tape on 
side 2). 

Description — Can you, as Captain 
Church of the UK spaceship Endeavour, 
rid the galaxy of the Klingon menace? 


Cassette G9: Biorhythms (ICL) 
Hardware required — ZX81 + 16K RAM. 
Price — £6.95. 

Programs — What are Biorhythms? 
Your Biohythms. 

Description — When will you be at your 
peak (and trough) physically, 
emotionally, and intellectually? 


Cassette G10: Backgammon (Psion) 
Hardware required — ZX81 + 16K RAM. 
Price £5.95. 

Programs —- Backgammon. Dice. 
Description — A great program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and doub- 
ling dice. The dice program can be 
used for any dice game. 


Cassette G11: Chess (Psion) 
Hardware required — ZX81 + 16K RAM. 
Price — £6.95. 

Programs — Chess, Chess Clock. 
Description — Fast, efficient machine 
code, a graphic display of the board and 
pieces, plus six levels of ability, combine 
to make this one of the best chess pro- 
grams available. The Chess Clock 
program can be used at any time. 
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Cassette G12: | 
Fantasy Games (Psion) 3 
Hardware required — ZX81 (or 2X80 ; 
with 8K BASIC ROM) + 16K RAM. 

Price - £4.75. 

Programs - Perilous Swamp. Sorcerer’s 
Island. 

Description — Perilous Swamp: rescue 
a beautiful princess from the evil wizard. 
Sorcerer’s Island: you’re marooned. To 
escape, youll probably need the help 
of the Grand Sorcerer. 


Cassette G13: 

Space Raiders and Bomber (Psion) 
Hardware required — ZX81 + 16K RAM. 
Price — £3.95. 

Programs — Space Raiders. Bomber. 
Description — Space Raiders is the ZX81 
version of the popular pub game. 
Bomber: destroy a city before you hit a 
sky-scraper. 


Cassette G14: Flight Simulation (Psion) 
Hardware required — ZX81 + 16K RAM. 
PACE > ZO I5. 

Program — Flight Simulation (plus blank 
tape on side 2). 

Description — Simulates a highly 
manoeuvrable light aircraft with full 
controls, instrumentation, a view through 
the cockpit window, and navigational 
aids. Happy landings! 


Education 

Cassette E1: Fun to Learn series — 
English Literature 1 (ICL) 

Hardware required — ZX81 + 16K RAM. 
Price - £6.95. 

Programs — Novelists. Authors. 
Description - Who wrote ‘Robinson 
Crusoe’? Which novelist do you 
associate with FatherBrown? 
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Cassette E2: Fun to Learn series - 
English Literature 2 (ICL) 

Hardware required — ZX81 + 16K RAM. 
Price - £6.95. 

Programs — Poets, Playwrights. Modern 
Authors. 

Description - Who wrote ‘Song of the 
Shirt’? Which playwright also played 
cricket for England? 
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series — Geography 1 (ICL) 
Hardware required — ZX81 + 


Price - £6.95. 

Programs — Towns in England and 
Wales. Countries and Capitals of Europe. 
Description - The computer shows you 
a map and alist of towns. You locate 
the towns correctly. Or the computer 
challenges you to name a pinpointed 
location. 


Cassette E4: Fun to Learn series — 
History 1 (ICL) 

Hardware required — ZX81 + 16K RAM. 
Price — £6.95. 

Programs — Events in British History. 
British Monarchs. 

Description — From 1066 to 1981, find 
out when important events occurred. 
Recognise monarchs in an identity 
parade. 


Cassette E5: Fun to Learn series — 
Mathematics 1 (ICL) 

Hardware required — ZX81 + 16K RAM. 
Price - £6.95. 

Programs — Addition/Subtraction. 
Multiplication/Division. 

Description — Questions and answers 
on basic mathematics at different 
levels_of difficulty. 


Cassette E6: Fun to Learn series - 
Music 1 (ICL) 

Hardware required — ZX81 + 16K RAM. 
Price — £6.95. 

Programs —- Composers. Musicians. 
Description — Which instrument does 
James Galway play? Who composed 
‘Peter Grimes’? 


Cassette E7: Fun to Learn series — 
Inventions 1 (ICL) 

Hardware required — ZX81 + 16K RAM. 
Price — £6.95. 

Programs -— Inventions before 1850. 
Inventions since 1850. 

Description — Who invented television? 
What was the ‘dangerous Lucifer’? 


Cassette E8: Fun to Learn series - 
Spelling 1 (ICL) 

Hardware required — ZX81 + 16K RAM. 
Price - £6.95. 

Programs — Series A1-A15. Series B1-B15. 
Description — Listen to the word spoken 
on your tape recorder, then spell it out 
on your ZX81. 300 words in total 
suitable for 6-11 year olds. 


Cassette E3: Fun to Learn 
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Business/household 
Cassette B1: The Collector’s Pack (ICL) 
Hardware required — ZX81 + 16K RAM. 
Price - £9.95. 

Program — Collector's Pack, plus blank 
tape orside 2 for program/data storage. 
Description —- This comprehensive pro- 
gram should allow collectors (of stamps, 
coins etc.) to hold up to 400 records of 


up to 6 different items on one cassette. 


Keep your records up to date and 
sorted into order. - 


Cassette B2: The Club Record 
Controller (ICL) 

Hardware required — ZX81 + 16K RAM. 
Price — £9.95. 

Program — Club Record Controller plus 
blank tape on side 2 for program/data 
storage. 

Description — Enables clubs to hold 
records of up to 100 members on one 
cassette. Allows for names, addresses, 
‘phone numbers plus five lots of 
additional information — eg type of 
membership. 
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G3: Super Programs 3 
G4: Super Programs 4 
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*Please delete as applicable. 


Mr/Mrs/Miss 
Address 


| enclose a cheque/postal order to Sinclair Research Ltd for £ 
Please charge my *Access/Barclaycard/Trustcard no. 


Cassette B3: VU-CALC (Psion) 
Hardware required — ZX81 + 16K RAM. 
Price - £7.95. 

Program — VU-CALC. 

Description — Turns your ZX81 into an 
immensely powerful analysis chart. 
VU-CALC constructs, generates and 
calculates large tables for applications 
such as financial analysis, budget 
sheets, and projections. Complete with 
full instructions. 


Cassette B4: VU-FILE (Psion) 
Hardware required — ZX81 + 16K RAM. 
Price - £7.95. 

Programs — VU-FILE. Examples. 
Description — A general-purpose infor- 
mation storage and retrieval program 
with emphasis on user-friendliness and 
visual display. Use it to catalogue your 
collection, maintain records or club 
memberships, keep track of your 
accounts, or as a telephone directory. 


How to order 


Simply use the FREEPOST order 
form below and aither enclose a 
cheque or give us your credit card 
number. Credit card holders can order 
by phone - simply call Camberley 
(0276) 66104 or 21282 during office 
hours. Either way, please allow up to 
28 days for delivery, and there’s a 
14-day money-back option, of course. 
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SOFTWARE 


Sinclair Research Ltd, 

Stanhope Road, Camberley, Surrey, 
GU15 3PS. 

Tel: Camberley (0276) 66104 & 21282. 
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Post & packing — 


only if ordering hardware £2.95 
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DRAGON 32 


DRAGON'S 


REVIEW 


FIRST 


Last pp a brand new firm launched itself into the 


microcomputer market with a little beast by the name 
of the Dragon 32. But Personal Computing Today 
discovered that this high-memory, low-cost computer 
is not as easy to get to grips with as the 


The Dragon’s heart may be fiery but 
its flames are doused by the com- 
plicated though comprehensive 
teach yourself BASIC manual that 
comes with the machine. 

Intended to be an easy-to-use 
computer it turned out to cause pro- 
blems for computer literates let 
alone computer beginners. Dragon 
Data decided to make the machine 
on a commendable concept: keep it 
simple but powerful. Though the 
computer itself has many good 
features and is certainly value for 
money at the price of £200 for 32K 
on-board memory, the manual 
becomes difficult to follow and is un- 
necessarily turgid. 

The Welsh firm Dragon Data is 
the new computer arm of giant toy 
manufactuer Mettoy. It had the 
right idea in making a computer to 
the Dragon’s_ specifications and 
price which shows forethought and 
business sense for a firm not tradi- 
tionally involved with the computing 
industry. 

At first glance the Dragon 32 is 
enough to make your heart beat 
with anticipation at plugging it into 
a television set although it looks 
‘plasticky’. The standard configura- 
tion is 32K RAM memory based on a 
6809E microprocessor, which is a 
more advanced one than those used 
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manufactuers claim. 


in microcomputers like the Atom, 
Spectrum and BBC Microcomputer. 
All it really means is that it speeds 
up the computer’s operations. 

It can be plugged directly into 
the aerial socket of a standard col- 
our television. A beginner has no 
problems breathing life into the 
Dragon because all the sockets and 
ports are clearly marked on the 
computer unit in simple, easy to 
understand words. 

Once plugged in and switched 
on you will see it runs in full colour 
and has advanced graphics to high 
resolution standard. That means 
you can obtain graphics to a high 
degree of accuracy and detail. You 
can use any of nine different colours 
including black, blue, green, red, 
yellow, buff, orange, cyan and 
magenta. Once you have mastered 
the graphics, and it does take some 
doing, you have the facility to draw 
lines, circles, arcs, irregular shapes, 
join up different points, and paint in 
patches of colour. There are also 
five levels of resolution which means 
that you can obtain graphics of a dif- 
fering level of accuracy and detail. 

Sound is incorporated in the 
Dragon’s facilities and you can ob- 
tain it by using a special sound com- 
mand which makes the program- 


there are five octaves available, 255 
tones, 155 tempos and 31 different 
volume levels, giving you a com- 
prehensive and wide variety of 
musical options. 


One point in the Dragon’s 


Full Size Keyboard 


favour is that the sound is emitted 
through the television, not merely 
via a loudspeaker within the com- 
puter as in the ZX Spectrum. The 
sounds on the Pacman games car- 
tridge produced by Dragon Data 
realistically emulate those of the 
original acrade game. 

Anothe hotspot on the Dragon 
is its keyboard. It has a full size 
qwerty typewriter style keyboard 
with full-travel keys. So often low- 
cost microcomputers are designed 
with inadequate, difficult to handle 
keyboards more reminiscent of 
calculator buttons than computer 
keys. 

The only trouble was that the 
Dragon which fell into our hands 
had a faulty keyboard. It was install- 
ed at slightly the wrong angle 
resulting in the left-hand keys stick- 
ing in the shift position for upper 
case characters. 

By the time the Dragon is in full 


mer’s life much simpler. Altogether | production, come mid-August, the 
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assemblers will have overcome this 
problem. Dragon Data guarantees 
that the keys will only give way after 
a mammoth 20 million depressions 
— the soft of hammering only an en- 
thusiastic family could give it. 

Apart from certain keys sticking 
on occasions the most frustrating 
thing about using the Dragon is the 
editing facility. If you make a 
mistake as you type in a program 
you can use the back-space key to 
delete the error and insert the cor- 
rection. But only until you press the 
ENTER key to progress to the next 
line. After that you have to go 
through a laborious procedure of 
entering the EDIT mode. 

Once in it you can pick out the 
line you want to correct, but have to 
retype the entire line. When cor- 
rected you must leave the EDIT 
mode and return to normal. It is 
longwinded but keeps you on your 
toes. For a beginner though it will 
cause problems. 

In the face of the assets of the 
DRAGON 32 it’s a shame that the 
manual brings you down to earth 
with a bump. Reading through it is 
like wading through three feet of 
mud. 


User Manual 


The introduction starts off simp- 
ly enough and the diagrams show- 
ing how to put the machine’s leads 
into the right socket is very clear. 
But it goes downhill from there. In- 
itially the 160 page manual teaches 
you how to use the keyboard and 
what the keys represent, and ex- 
plains the different operating 
modes. 


But on page three of the first 
chapter you are introduced to such 
daunting names as unary minus and 
exponentiation, with concatenation 
following closely on its heels . The 
mere sound of these is enough to put 
off a computing newcomer for life, 
and they could have been introduc- 
ed in passing later in the manual. 


Software Support 


Throughout the manual the 
author gives you demonstration pro- 
grams to try your hand at as you 
progress through the book. But 
many of these are verbose and com- 
plicated in their explanations. 

It might improve once Dragon 
Data has completed and released its 
software range because this will in- 
clude a variety of cassettes designed 
to ‘learn as you go’. Called the 
Dragon Special Selection range 
they will cost £8 each. Written in 
Basic they are claimed to be laid out 
simply and clearly so that the user 
can learn in a step-by-step method. 
For instance the games programs 
on Tape 1 can be listed and copied 
so that the learner can see by exam- 
ple and trial how they are arrived at. 

With Tape 2 you are shown how 
to compile a simple database like a 
telephone directory, address book, 
or metric converter. Again the user 
can see how. these programs work 
and build up his knowledge from it. 

At present the software supply is 
limited but Dragon Data has adven- 
turous plans to bring out a wide 
range from games in the popular ar- 
cade style to the more _ serious 
business of household accounts, 
personal finace and an_ unusual 
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DRAGON 32 


phonetic sounds package. Educa- 


| tional software is also planned in- 


cluding language courses. 
The standard of the _ pre- 
production software is fair to good. 


The Pacman game’s features were 


all there with good graphics and fast 
action. But the Japanese joystick 
controller Dragon Data _ supplied 
was unresponsive. Unfortunately the 
joysticks use a different method of 
control and different connections to 
most other joysticks, which means 
it is unlikely that you will be able to 
use other makes. There were a few 
bugs in the Pacman program 


notably the tendancy for the chaser 


to disappear off the bottom centre of 
the maze for no apparent reason, 
and re-appear at the top of the 
maze, more often than not right into 
the mouth of a chaser. 

If Dragon Data can iron out the 
slight defects of the computer by the 
time it is on general release other 
low-cost microcomputers will find 
they have a rival on their hands 
despite the appearance it gives of 
jumping on the merry-go-round to 
cash in on computer sales. 

If you are the first-time user can 
bear with the BASIC manual it is a 
good computer for the _ price. 
Dragon Data is supporting it with 
software and starting a Dragon 
Users’ Club complete with newslet- 
ter to keep members up-to-date on 
the very latest Dragon hard and 
software developments. 

The Dragon 32 will be on sale 
through national distributors like 
high street electrical chains, 
specialist stores and large depart- 
ment stores. Ironically toy shops are 
not included on the retail outlet list. 
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COLOUR ON A ZX! 
From Elapbee (Graphics) 


Now you can add a coloured background to your 
displays with high quality P.V.C. in either blue or 
green. 


ONLY £2-95 +p.p. per pack* 


No loss of clarity 

Cuts eye strain considerably 

Easily removed 

Strong flexible P.V.C. 

Each sheet measures 15” x 12’ (Larger sizes 
available on request) 

Fits most b/w TV's up to 19” screen 

Full instructions provided 


Send cheque/P.O. to:— 
Ellanbee (Graphics) 
11 Lichfield Close, 
Gt. Lumley 
Chester-Le-Street 
Co. Durham 
Tel: (0385) 886967 


* * *& & & 


* Pack contains 1 Blue & 1 Green 
Please allow 28 days for delivery 
Postage & Packing 0.55p * 
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Genie II business system with key pad £295. 


* SOFTWARE * PERIPHERALS * BOOKS 
EPSON MZ80 FT/1 & 2 £345.00 


Available 
s< hee wet lsy 
Mysterious 
Adventures for 
VIC 20. 


-LEISURONICS COMPUTER STORES 
64 Abingdon Street, Blackpool, 


Lancashire. Tel: 0253 27091 
Please add 15% VAT to all prices. 
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SPECIAL FREE 
OFFER 
READ ON! 


Mie s20 


THE FIRST FULL FEATURED COLOUR 
COMPUTER AT UNDER £200!! 
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FEATURES 

*Sound *Colour *5K Memory Expandable to 27K *Standard 
PET Basic *Full size typewriter Keyboard *Graphics *Plug-in 
memory expansion *Low-priced peripherals. 


SPECIAL OFFERS AVAILABLE WHEN ORDERING YOUR VIC 20 
COMPUTER 


3K RAM CARTRIDGE FREE 
or 8K RAM CARTRIDGE £32.95 inc. VAT 
or 16K RAM CARTRIDGE £54.95 incl. VAT 


PLUS FREE GAMES TAPE WITH 
EVERY CASSETTE DECK ORDERED 


THE FOLLOWING ITEMS NOW AVAILABLE 


0 £189.95 incl. VAT* 
0) £44.95 incl. VAT 
0 £29.95 incl. VAT 
0 £44.95 incl. VAT 
OC £74.95 inct. VAT 
0) £7.50 incl. VAT 
0 £97.75 incl. VAT* 
0 £34.95 incl. VAT 
0 £34.95 incl. VAT 
0 £19.95 incl. VAT 
1) £19.95 incl. VAT 
10 £19.95 incl. VAT 
0 £19.95 incl. VAT 
(1 £19.95 incl. VAT 
0 £14.95 incl. VAT 
0 £3.45 incl. VAT 


VIC 20 Colour/Sound Computer 

VIC Data Cassette Deck 

VIC 3K RAM Cartridge 

VIC 8 K RAM Cartridge 

VIC 16K RAM Cartridge 

VIC Joystick Control 

Arfon VIC Expansion Unit 

Machine Code Monitor Cartridge 
Programmers Aid Cartridge 
“Avenger’’ ROM Games Cartridge 
“Super Slot’’ ROM Games Cartridge 
“Alien’’ ROM Games Cartridge 
“Super Lander’’ ROM Games Cartridge 
“Road Race’’ ROM Games Cartridge 
Introduction to Basic (Part |) 
Carriage & Ins. on items marked* 


All prices Subject to Manufacturers Price Changes 


437 Stoney Stanton Road, 
Coventry, CV6 5EA 

West Midlands 

Tel: (0203) 661162 


Please charge my Barclaycard/Access No. 
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Or telephone order. PC/9/82 
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MICROSPOT 


TUGO WAR 


Paul Ralphes has written this simple program which 
fits within 1K of memory space. 


Even on your television screen you'll find the moon is as 
slippery as it looks high up in the night sky. 

In this two player game Tug O War the moon’s face 
is being fought over. A large, amiable moon face ap- 
pears in the middle of the screen. The object of this short 
program is that each player must move, by fair means or 
foul, the moon face to his own side of the television 
screen. 

On the right-hand side of the screen an inverse 0 ap- 
pears, and an inverse one is displayed on the left-hand 


side. Let battle commence by the players hitting key I, E 
or 0 as soon as you see the input prompt looming on the 
screen. The first person to hit their key has the upper 
hand and can move the moon one space towards his 
home side. So you must be quick off the mark to beat 
your opponent. 

This is a very simple games program which is easy 
both to key in and play. It will help you to learn more 
about your computer and open the door to more am- 
bitious programs. 


5 LET A=13 
10 PRINT AT 12,0;”inverse 1”;AT 12,30;”inverse 0” 


100 PRINT AT 10,A;"graphic Q,space, W” ;AT 
11,A - 1;(graphicQ,space,space,space,W) 
sAT 12,A-1;”"(graphic space,A,space,A,space)” ;AT 
13,A -1;”"(graphic space,G,G,G,space” 
;AT 14,A-1;”"(graphic R,space,space,space,E)” ;AT 
15,A;”(graphic R,space,E)” 

110 FOR B=1 TO INT (RND‘“100) + 30 

120 NEXTB 

130 INPUT A$ 

135 IF A$="1" THEN LET A=A-1 

137 IF A$="0" THEN LET A=A+1 

140 CLS 

170 IF A=2 OR A=2( THEN GOTO 200 

190 GOTO 10 

200 IF A=2 THEN PRINT AT 10,0; 
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"HUMAN (inverse 1) WINS” 


210 IF A=26 THEN PRINT AT 10,0; 
"HUMAN (inverse 0) WINS” 

220 PAUSE 100 

230 PRINT AT 14,5;”AGAIN?(Y/N) 

240 INPUT Z$ 

245 CLS 

250 IF Z$=”"”Y" THEN RUN 


Microspots are our regular “quick-action” program 
hints. They are designed to be short, useful and 
adaptable. However, they are not necessarily aimed at 
the complete beginner and therefore we advise 
readers to read through each very thoroughly before 


attempting to enter and use the program. 
We will pay £20 for each Microspot submitted by 
readers that makes it into print! Address your 
envelope to “Microspot, Personal Computing, 


145 Charing Cross Road, London WC2H OEE”. 
Keep ‘em short and keep ‘em coming! 
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PERSONAL SAN OPTUUARE 


SES GaSe IRR BOMB HUNTER 
CUIDE Your Mission: To remove all the Bombs from the top Security Building before 


TIM HARTNELL The Probl In th h of E ht as forgot to disable the_Guard 
b z sn Oo vacuation rs 
The Complete Handbook to Selecting and ses aint ial 2 ceo ater uc aN 


Using Small Computers 
A unique introduction to the exciting world of personal 
computers, including: CAVES OF DEATH 


. The only 3D Maze Game designed to scare a player to death before they can 
* An explanation of how they work and what they can escape from the Caves with all of their Treasures. 


do for you aa 
x A detailed analysis of the available systems including Both Caves of Death & Bomb Hunter use Player Missile Graphics. 
the BBC, Commodore and Sinclair models, examining MURDER AT AWESOME HALL ........... Cassette (16K) £12.95 
specifications, commands, His — GUY RMAMEG et oR Wii oho, et Cassette (16K) £9.95 
software and other vital A CEN R oc Riso. tees oa lls Cassette (16K) £16.50 
information 7) OGG SPER 8) 0G | RAMU AI ia cae ame ae ah Cassette (24K) £19.95 
* How to get the most out Ud ee late Miw ailanee the) se ea Disk (32K) £19.95 


of your computer 
* A step-by-step guide to 


rogrammin ATARI 400 A.M. Computer (16K) 
* ik aio an of over 40 ATARI 400 A.M. Computer (32K sa tide sei 
ATARI 800 Computer (16K) 
Ha as ae ATARI 410 Recorder 
ATARI 810 Disk Drive 


* Written by Tim Hartnell, 
the U.K.’s leading authority 
on small computers 

Packed with ideas and fully 

illustrated with photographs, 

line drawings and information wit 
panels. ONLY £5.95 


A large format quality paperback 


NORMAN AUDIO stock a wide alas of Software from the following Manufacturers: 
Avalon Hill, Atari, Channel 8 Software, Atari Program Exchange, Inhome Software, Adventure 
International, Arcade Plus, The English Software Company, Santa Cruz Educational, 
Personal Software, Datasoft Inc., Spectrum Computers, Thorn EMI Video. 

ALL PRICES INCLUDE VAT & POST & PACKING. E.&O.E. 


‘an elle LT 51 Fishergate, 

Preston. Lancs. 
, We ala AU p Tel. (0772) 53057. 
Available from all good bookshops 


ADD 0 .P 
PRINT OU 


AamBER L400 
MATRIX PRINTER 


the flexible print out facility for home computers. f “”®<. €&, 


At long last it’s possible for every home computer user to have a hard copy of _ salt , ? 
program listings. The AMBER 2400 Matrix Printer is the first low-cost complete | 
printer with the flexibility of parallel or serial inputs to make it compatible with 
most home computers. 
Priced at just £69.95 plus VAT, postage and packing £2.95, comes 
baud rate selectable from 75 to 9600 baud @ Mains Powered | 
@ Injection moulded case for strength @ Size of just 80mm x 160mm x HE: 
160mm (H x W x D) @ Uses low-cost plain paper rolls (QOft for 45p) 
@ This is not a thermal or spark discharge type printer AMBER CONTROLS LTD. 
ae : | | Central Way, Walworth Industrial Estate, 
This is the printer you need, write now telling us what computer you use, Andover. Hampshire 
including a SAE, and we'll send you the AMBER 2400 Matrix Printer leaflet. : p : 


ee 
(eee a 


Sino an — 
St Wun aecale rte ay id ‘ 

TCiSom: PORSTUMMe ens x | 

PARSTUVEKY 20.44 | 


ONTROLS 


‘Ite 2e +, 1 Cae 
PARS TU, ABCOE, cies rasococrén Sb 
‘yee MO. fee 


~. “812394567 
TJKLMtHo 


complete with paper and ink ribbon. 


@ 24 characters per line standard text © Full graphics capability — 
each dot is individually programmable @ Conventional 25 pin ‘D’ 
type plug @ Serial and parallel input © CTS/Busy output @ Serial 
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FACTFILE 


FACTFILE 


REFERENCE 


MICRO 


FACTFILE 


Factfile is our regular buyer’s guide to microcomputers. Herein 
you will find all the important facts and figures on 26 of the 
most important micros on the market under £1000. The idea is 
that you are able to directly compare what different manufac- 
turers are offering you and how much they are charging you for 
it. Many brochures and adverts bury the reader in a mass of ir- 
relevant facts and figures, which make it difficult-to judge one 
against the other. 


{ | 


Factfile Price Index 
th rT der 4 000, HW AN ATTTATATH | | | | 
All prices are for the basic computer. 


a Sharp MZ-80K 
4 BBC Model B 
a NASCOM 3 
4 Tangerine Micron 
4 Micro-Controller 


Sooo 
Pa’ e" ees 


£100-£200 
Vic-20 

ZX-Spectrum 
Acorn ATOM 
Dragon 32 


£100 


Under 
ZX-81 


= | ll 
Factfile Glossary 


RAM: Stands for Random Access Memory and it is in there to accept 
the user’s programs. Amount of memory is measured in “thousands of 
bytes” or “K” ie, 8K. A byte is a computer ‘word’ or single piece of infor- 
mation, made up of eight ‘bits’ which are just 1 or 0. Hence you need 


ter, number, full stop, comma, line number, etc, uses up computer 
‘words’ quite rapidly. 

As a guideline - you can get about 50 program lines into 1K and 
250 into 8K. This is a rough estimate - don’t take it literally! The 
figures are not straight multiples, because you need to allow the 
machine space to work on your listing, once you've typed it in. 


ROM: Read Only Memory. The machine can look and see what is 
stored in the memory, but it cannot alter the contents, nor store 
anything new. Generally used for control programs, where the micro 
consults the memory to see what to do next at various points in the pro- 
gram. Languages, such as BASIC, are stored in ROM and allow the 
machine to interpret what you type in, in terms of its own ‘machine 
code’. 
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. 
eretete orate 
aes orete 
fl All 


thousands of bytes to store a reasonable size program, since each let- . 


Factfile sorts it all out for you! 

Just look down the price index to discover which machines 
are in your price-range and then consult the ‘cards’ on each. All 
the information is in a standard form and has all been checked 
by our technical staff. The section is presented alphabetically. 

As new machines become available, we will add them into 
the FACTFILE as soon as we can. 


£700-£1000 
PET 8000 


Sorcerer 


1 £400-£500 
Tandy Colour 


TRS-80 Model III 


call 


a oy 
_ 7% 5%? 


SIZE OF BASIC: The number of bytes occupied by the BASIC 
language is important, as it is an approximate guide to the BASICs ver- 
satility. The more powerful the language, the easier it should be to use. 


5 

*° 

5 
selene eres’ 

were 

rete 
ere sete 
De . 


BUS CONNECTION: A socket on the micro which allows it to be link- 
ed up to various add-ons. This can take the form of many various 
items, ie, expansion box, printer, disc drives, plotting device. In short a 
BUS is an information ‘window’ through which the micro com- 
municates with the outside world. 


SERIAL /PARALLEL OUTPUT: This refers to the manner in which 
the micro transmits data to other units. If it puts out information in a 
long string, one bit after another, down a single wire or connector, it is 
a serial output. Parallel output is where pins or wires carry information 
simultaneously and are ‘read’ together as a block by whatever it is the 
micro is communicating with. 


VIDEO OUTPUT: an output which will drive a monitor, as opposed to 
a TV set, allowing it’s use as a screen for the computer. 
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REFERENCE 


ATARI 400 


ATARI 800 


Atari UK Ltd, PO Box 59, Alperton Lane, Atari UK Lid 
Wembley, Middx. Wembley Mit, Box: 59 
vy, Middx . Alperton Le 
s machine The Atari 800 ha ne, 
distinct ddvantajes ok 


tas a opular game 
tarted out as oi just topPe d Apple in 


ond to none. the 400. It has a 


© typewriter keyb 
larger ecg wa 


STANDARD PACKAGE 


STANDARD PACKAGE 


Memory Size (RAM) 16K haracters 
: 4 lines of 40 cha 
Screen 91ze rs ital output, BUS connector Memory Size (R 
Senaresee AM) 
nsion Sock 24 |i 
: Ta CKets lines of 4 
Usable Dometir : big Displ eee aoe pepe qiatacters 
Size of BASI £199.95 Usable Dom ncluded? i connector 
Average Price Size of BASIC. © TV? Ye. 
URER’S EXP ANSIONS verage P. rice 8k. 
MANUFACT £599.95 
DETAILS Be UFACTURER’ 
RAM ves £265 S EXPANSIONS 
Sraitk r No £345 RAM DETAILS 
sed Yes £39-79 optional 
Disc Drives Print al 16K R PRICE 
ics er Pack AM 
Other Languages TL Monitor packs (to 48K Max) £65 
BASIC extensions Muh Languages ao a7 
(Toolkits) C aeabittis: é es £345 
B SIC extension No £39-79 
(Toolkits) . Yes vy 
TBA 


OTHER ADD-ons. 


IMS 5100 Talking Bow 
y td, 
GM Microcton'e strial Estate,, 


: Wa' ndu: 
Godinton yond, Ashford, K 


€) Godinton 
© £82.95 


nvere.*<%ere 
Or 
OOD IR ERED a ER a 
eetentctererteteseststateeeetn nn 
a a a) 
ooo "e's eae”, 
Oe he he 
a he ns 
SESE 
paar ae ae AF MOC St et SRT. Got 
II OOK I Ni Se a aa 
NC ee he he 
PC 


OOOO 
te et i 
0°08 .% 0" 0 28,2. 2 * * 


ACORN ATOM 


Acorn Co 


Tel: 0223-245200 


APPLE Il 


K) Ltd, Finway Best, 


Apple Computer (U 
Herts, HP2 7P 


Hemel Hempstead, 


omputer is a good dual-purpo 


Apple’s microc 
for business and entertainment. 


STANDARD PACKAGE 


se machine =: 


he basi 
Cc me J i ; 
moOry space is small hate plications. 
Nsion is 


Memo 
Screen Size Lali - 
ansion Sock 6 lines of ; 
Tape I ets of 32 charact Screen Size 
Di ie tne ; he connector, Printed. Oise Expansion Sockets BUS connections 
Usable Dances, uded? No : o output Tape Included? No 
Size of BASIC i ave Yes Display Unit Included? No 
Average Pric 8K Usable Domestic TV? Yes 
re £140 k Size of BASIC 8 or 12K 
© MAN it, £174.50 built Average Price £812 
© UFACTURE 
R’S EXP 
ANSIONS MANUFACTURER'S EXPANSIONS 
RAM DET 
12K an ro PRIC DETAILS PRICE 
Print nternal, 32K E RAM N 
ter external options £45-149 ; 0 : * 
Monitor Yes Printer Yes various £200-1700 
Disc Drive No £2 Monitor Yes £134 
Ss 32 
Other Language Yes wi Disc Drives Yes £379 
phulel ise shi Yes £299 ig Languages Yes £84-500 
apabiliti ETA: Multi-user 
BASIC ‘le ed Yes sn Capabilities No _ 
(Toolkits) s Yes, BBC BASIC = sak extensions Yes £26 
Toolkits) 
£50 
TMS 5100 Talking Board, GM Microtonics Ltd, Unit 14, Godinton Way 
£82.95; Multifunction Card, 


514” Winchester 
n Road, 


Centr. 
onics-type connector, Technomat; 
matic Industrial Estate, Godinto 
ing Road, Worthing, W. Sussex, £85; 


Ashford, Middlesex, 
asildon, Essex, SS13 1LP, £75; U-port, 
Lane, Warrington, 


U-Microcomputers, 1 estate, Long 
Cheshire, WA2 8PR, £195. 


kit, age Bee S 
£70 built; MZ163 AM eiaaeion “i oad, Southend-on-s H G4K add-on 
-On-se ° 
76 oards, Timedata Ltd,'57 Suciy dal 
? Wi a e, 
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BBC MICRO 
BBC Model B iain 


BBC Mi 
L crocomput 
| o er S 
| ~ Systems; pO Box 7> gags ndon W3 63X ystems, PO Box 7, 
© 63X fe igs 
. London w3 : This is a superi ' 
more e erlor version of th 
expensive. Th e Model A 
and therefore 
STANDARD PACKAGE ema Ze STANDARD pace 
16 x) GE 
Size (RAM) ‘ 40 characters (ma M ; 
Mem Size Se raltel serial output, analogue ss Screen Size @AM) 32 
Expansion Sockets oe connection Expansion Sockets a ies of 80 characters 
O ded? a: al and pa 
© ¥ ape Inet Included? No Displ Included? output, pritter BE en analoque 
Display : > Yes y Unit Inc No connect 
Usable Domestic "©" 16K Usable Domesti TUF No eS 
of es - £299 eo) A BASIC ae ye 
yerag ge Price 6K 
CTURER’S EXPANSIONS MANUFACTURER’ sai 
MANUFA' y PRICE S EXPANSIONS 
DET OK £100 aM DETAILS 
“ Re 
RAM TBA . dad a PRICE 
Printer No _ © Disc Dey No" TBA 
Monitor A ms @ es 
po De quages TBA Mul uansuages TBA TBA 
ther Lan te 
Multi-user Yes Baeaillities Yes TBA 
‘lities _ extensi =e 
cana extensions TBA (Toolkits) ensions TBA 
(Toolkits) coe © OTHER ADD-ons. TBA 
jidtora, D 
Cicorder. isc drives, single and dual 


Surrey GU1 4 
= UN, Tel: 0 
a Electronics, 135" 


Sunbury-on-T 
u -Tham i 
Midwich Computer y pene iwis (JBB, £299; Floppy Dis 
fen Ouse, Northgate Str Buomtroller Kit, ” 
eet H 


Microage ‘ons Ltd, - Fi 
PortaTel Conversio ns Middx, TW 6 7BB, Seorthaate Street, Bury 


-on-Lhnames, / 
ce . 3 ‘Computer Le a Newitt House, 5 1b, 
ik 1P33 1HQ, *#°-9°" Ne rrying Case, C » Bury St. 
Sutte a Fe TT, BERS000000 00000 N16 2PA, £18.50, icrocomputers, 25 Hennes 


Cat at a 
re teeta etet eee tte e te. 
oo POO SOOO ROR as eceeeteetee eee 
Ee 
OO ad edd 
renee tte © * 
~# el elerete es 
a hd he et et ht al 
Sh he 
et he aD 
*0° oe i vor er ee ee a” 
=" 282%. 9.9.9, 9,9, 0, 00 0.0 ere eee", 
nn 94% a9 9.9.8.8. 0 0 00 eee”, 
CI Me ht ae ae 
PIII I a a a aN Oe 
PPS ae ht ae) 
ht a hed 
olete 


COMMODORE PET 8000 


i ee 
' : 
a at a BD ee he a 
PS he he he add 
ee aD 

I ee ee ne OO 

SOOO oon 

O6O0) 


we oP 589 0% .% oe 2°, 
Ot a dada 
wereneceeresteereeee eS 
fete e © 
-#. 90 © 0 0! 0°o "5% 9%5%,°, 
-*.%.9.¢ 9 @ © 


COMMODORE PET 4000 


Commod 
Berks wt 


e, 675 Ajax Avenue, Slough, Cc dore 
ommo ore, 


675 Ajax Avenue, 
Slough, Berks 


C 
ommodore’s PET 4000 was 


STANDARD PACKAGE 
MAGE i M 32K or 96K 
Meni Memory Size (RAM) or 
S ry Size (RAM) 16 Screen Size 25 lines of 80 characters 
oe Size nee 32K Expansion Sockets IEEE 488 standard, parallel output 
sce Sockets ty of 40 characters Tape Included? Yes 
pu argent eg 488 standard, parallel output Notch Unit ee? ba 
ay Unit Included? ‘ u Usable Domestic 2 oO 
beg Domestic Yes Size of BASIC 12K 
Pisa of BASIC No Average Price £980, £1374 
CO) verage Price pon 25 
.50, £799.25 
MAN A 
UFACTURER’S EXPANSIONS MANUFACTURER'S EXPANSIONS 
~) 
RAM DETAILS . DETAILS PRICE 
Printer o PRICE RAM No a 
Monitor Yes several ae Printer Yes various £454-1604 
Disc Drives N/A £454-1604 Monitor N/A abs 
Other Languages Yes $3 Disc Drives Yes single or dual £454-1029 
Multi- Yes, sinal 396 Other Languages Yes —_ 
user gle or dual F 
Capabilities £454-1029 Multi-user 
BASIC extensi No Capabilities No ~ 
one No ~ BASIC extensions No _ 
_ (Toolkits) 


(Toolkits) 


OTHER ADD-ONS: 


OTHER ADD-ONS: 
Universal Interface, Technomatic Ltd, 17 Bunley Road, London NW10, £149; 
ics Ltd, Unit 14, Godinton Way 


TMS 5100 Talking Board, GM Microtron 
industrial Easte, Godinton Road, Ashford, Kent, £82.95; 64K DRC Module ets 
Audio Computers, 87 Bournemouth Park Road, Southend-on-sea SS5 23d, £70 kit, a 


£80 built. 


Ltd, 17 Burnle 
Padalce Lat y Wises neces NW10, £149; 
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EE ip ama a 


REFERENCE 


MMODORE VIC20 


Avenue, Slough, 


DAI 


Data A 
C Pplications UK 
irencester, Gliucestarekin sg 4 arrest 
’ F "EE 


For the a 
m 
a good price. AT ead memory the D 
Meat there is ieee : ee eieat aidieoren ser it is 
1s aimed m ° Of-t e-shelf u ing 
rather than ie a ny ‘ the SN ite available. 
-time buyer or hobby; SS user 
vist. 


Ss 
TANDARD PACKAGE 


Memory Si 
sareen ee cae gl 48K 
xpansion Sockets 24 lines of 60 characters 
connection, Serial output, joystick 


e) 
© Tape Included? socket 


. 5K 
Memory Size (RAM) 23 lines of 22 characters, ter 
Screen Size me BUS connection, Disc, ’ 
Expansion Socke output, j oystick 
Yes 


Serial 


Display Unit | te) 
Usa it Included? 
MANUFACTURER'S EXPANSIONS Size le Domestic TV? he 
PRICE verage 16 
3K. acs £30,£45,£75 hg Seok 
RAM expansion options MAN 
‘ Yes rere UFACTURER’S EXPA 
Printer No 5306 NSIONS 
Momprives Yes £38.95 RAM DETAILS 
Other Languages Yes Printer No. PRICE 
Multi-user N —_ Monitor No = 
Capabilities Ne _ Disc Drives No ou, 
BASIC extensions oO Other Languages Yes Sean 
(Toolkits) Multi-user No TBA 
@) Capabilities sh 
A 
(Toolkit tensions 2s 
1ts es, math < cans 
S pack £149 


OTHER ADD-ONS: 
d Southend 
vcR-20, 87 Bournemouth Park Road, 
dio Computers, -16K, Arfon 
© Sox mn orgy fl Espen ayer OTHER ADD.o 
’ Gibyn Industrial Esta nam puters, 154 Victoria R cS -ONS: 
~ one Reported 


wratetereataterere® 
OO oe) 
ht) 
PEO Se a OO a a DD 
Nt ed he ee hd 
wren etore ee ee ee ee 'e%e n'a sss ee, 
seen ceeeatatatatattetetatesensreretetetetatete® 
Nh a ee he ee ad 
PR Nh ha Ih hee 
ceeepetereteteteratatatatatatatstetststetetteteteteteteta tet 
Ie a he 
a I 
1. .9 0 000.010 '0'e'o°e"e'e'o'o®,”,*, 2 8 8 0°0", 
na 49,9, 0.800 00 o8e%a%g®5?,%.8 8 80°08", 
Pa Dt a eh dd 
Pe a a a Dt ed 
PO ae ad 
rhe ee secelereteteratetetatetetsteesecete® , 
Ot a 
oreo 2855” 
ones 


i ics Ltd, 
Microeo oo, Languages: VIC Forth, Adda : 


e BOO 
DOO 
ore BOOOOSS POOR tris 

5 e102. 
cererertstetereseaterssttte seen 
ter e.0.0.eeree Oe © 


og 
nOOV Oe 
POCO OOO roe 
OOO al ee ad id 
SR iia 
POOR RRR Oe a aa 
erator’ esters O.Pgre e098 
ee died 


MICROCONTROLLER 


Dragon Dat 

2) Queensway. etd 
Swansea 
Industrial Estate, 


Swansea, SA5 4EH 


er Company, Ltd, 
rthgate Street, 
Suffolk IP33 1HQ. 


Midwich Comput 
Hewitt House, No 
Bury St. Edmunds, 
Tel: 0284-701321 


STAN 
DARD PACKAGE STANDARD PACKAGE 


LOO 8 OO 000080 


Average Price 


None reported 
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Memory Size (RAM) 
Screen Size 
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MANUFACTURER'S EXPANSIONS 


16K 
24 lines of 40 characters 
Serial output BUS connection 


Memory Si 
Screen Size. tam) 32K 
Oo Dieneyuaie ochets a of 32 characters Expansion Sockets 
Dishlat Gun pened? No Tape Included? No 
Usable Detaéeti ric No Display Unit Included? No 
Size of BASIC aay Yes Usable Domestic TV? Yes 
16K Size of pees ae soonte) BASIC) 
Average ce : 


MANUFAC 
TURER’S EXPANSIONS 
RAM DETAILS DETAILS PRICE 
Printer —_ PRICE RAM No _ 
Monitor No - Printer Yes POA 
Se Drives ae — rad ag eee 9” or 12” screen £135-149 
ther L oO cms isc Drives re) — 
Miia Meg os Other Languages No - 
Capabilities ne 3 Multi-user 
BASIC extensions vo) Capabilities _ No -~ 
(Toolkits) No cz BASIC extensions No sors 
~ (Toolkits) 
OTHER ADD-ONS. 
Ur ONs: OTHER ADD-ONS: 
None Reported 


NEC PC8000 


“air Unit 57, 

Longe industrial 

ndon Ro Park 

ay sta 
eadin 

€) g, 

Berks. 


STANDARD PACKAGE 


Reall 
y only for the small busine 
SS user. 


0-48K 
pic (RAM) 95 lines of 40 oF 80 character 
fe nsion Sockets Parallel & serial outputs, STAND 
xpa connections ARD PACKAGE 
No Memory Siz 
aed een Sie (RAM) 32 
ue of ie amede Sockets 25 lin 
Average Price ©) Dig ¥ ncluded? Patallel of 80 charact 
Play Unit Incl N el output Bu ers 
‘Sa le Domesti uded? No Ss Connector 
Size of BASIC rs Yes 
DETAILS PRICE renee roe 
up to 48K (max) £130 M 599 
RAM Yes €215-1285 ANUFACTUR 
et Yes £99-120 ER’S EXPANS 
Montes Yes single or dual £470-689 eee IONS 
Other Languages Yes i DETAILS 
Multi-user a rint tonal 32 P 
Capabilities No -15-50 Marites Packs (up a ea £ oe 
ions Yes Di Yes 28K) 9 
BASIC extens Isc Drives Yes 
(Toolkits) bad Language Yes, d £375-1450 
Cc ulti-user : Yes’ si £149.£549 
OTHER ADD-ONS: Bago pent 
le and dual, Kram Electronics, Vict een Es aa flomkiny oe he 00-£500 
’ P.O.A. 


i 
oui ie eet otto £179-349; ALD. ary; Hobbit — mink 
. . da n . : 
per pao ire : Mil Hit emputet Products, Kiln Lane, Laugharne, Cova eeu 
hen $09 + AT; Disc drives, single a d dual, Micro-Spares, **» 
T ed, * Edinburgh, EH12 BN9, £199-279- 


errace, 


OTHE 
one Reported 


POT nest attere' 
ma IID Se aa 
ve went stetereetet wrereatetent tate” SiS SSeS lac 
eeterestaterereatarenee ee. OR I heh 
ofeterereeceserasasceseascecerecetetereretetet 
on o% ee sereceseceeteteteetetetete® weet eee 
ae a a 
are ce cececetesecetetetereretatetats? tatatatetetetetetes 
wsetatsteterstetetesstee 
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stat ertetat er etetetetst ats 
SE ea aaaial 
SEEN 
Se 
Aida OUI RIS ee 
te idieg 


SHARP MZ-80A 


Sharp UK L 
td, 


Tel: 061-205 2333. 


o 
* 
te ad 


oe e%e%e 
Ot er 
ea ht he 
oe ce net ere ee e%e%e%e® 
"eo" a tt aed OOO 
eee [000 
0900 
° 


a 
velecetecatetetetetatatetetetstsstcereteceretete 
CP OD 
CO tt et  D 
-0.9 0 0 er enere ete ee”, 
Pa 


SHARP MZ-80B 


Sharp UK Ltd, Thorn Road, Newton Heath, 
Manchester M10 9BE 


As cost is often the most 
relevant factor in buying 
a computer this Sharp is 

suited to the dedicated 


Hace Atak to 
loose betwee 
this and the piclier 


Model K. 
business user who can 
afford it. 


STANDARD PACKAGE 
Memory Size (RAM) 


STANDARD PACKAGE 


Memory Size (RAM) 
64K 
25 lines of 40 or 80 characters 


he 2s . 
Tape aa Bas cone | re en Sockets BUS connector 
play Unit Included? ‘e Tape Included? Yes 
Size of B ae TV? ‘eg pee ee elas Yes 
A sable Domestic ? No 
verage Prie we Size of BASIC : 16K 
2 9 © Average Price £990 
AN UO 
SIONS MANUFACTURER'S EXPANSIONS 

aad ee PRI DETAILS PRICE 
ee Yes pm aa bee: £120 
Other “piece we dual £450-800 eps age N/A rane 

Multi- es View’ isc Drives Yes, dual 
B ASI Fass ti tema cag eon glee Languages Yes eae 
Toolks N . E) ulti-user 

olkits) . © Capabilities No Less 
BASIC extensions No pa 
© OTHER ADD-ons. (Toolkits) 

None Reported 
OTHER ADD-ONS: 


Multi-vision and tri le-vision, Dat 
Sheffield S7 1FD, £39-79 atron Micro Centre, 2 Abbeydale Road, 


-“ 
OOOO IID 


5 
PT alt et 


5 
Oa 
‘oe 2? 
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REFERENCE 


HOH0000°0 


STANDARD PACKAGE 


K 
Memory Size (RAM) 4 lines of sp.chanent 
i 
Foes cue ini connec 
ludeda: 
PaPsiay Unit Included? te 
Usable Domestic VK 
ize O 0 
aca Price £35 
ANSIONS 
MANUFACT URER’S EXP 
ETAILS PRICE 
No £450-800 
rint N ais 
dg en Yes, dual mas upwards 
Disc | Languages bs 
Multi-user ~_ 
Capabilities has 
BASIC extensions 
(Toolkits) 


OTHER ADD-ONS: 
None Reported 


OOOO 
OOOO 
Ot ae ras 
CO ae a a ad 
SOOO TR i il idee eal 
OOOO Pd ar ell 
Crt at a ee didi 
Oe rae maar at i ililiad 
OST naar ae ili 
PEP re et ee maa ae alia 
Or Pra Me i ala eal 
ee 0? OOOO OSE ee wotersterowweee eff 
rt A ad i aa alia 
Tt a ee did 
Rt ae 
weroee% 


Sinclair Research, 6 Kings Parade 


Cambridge CB2 15N 
Price wise this 
computer beats 
everything else. 
STANDARD PACKAG | 
E 
cite Rega 16-48K 
ze , 
Expansion ide 24 ings of 32 characters 
ape Included? N connections 
Display Unit Included? No 
Usable Domestic Tv? Ye. 
Size of BASIC 10K 


£125 or £175 


Average Price 


MANUFAC 
\CTURER'S EXPANSIONS 


RAM DETAILS 
48K RAM for 16K cane 
Printer ee 
Monitor re Printer £59.95 
isc Drives : at 
Other Languages fs Microdrive TBA 


Multi-user ie 
pacaciities No 
ext i 
(Toolkits ensions No ia 


OTHER ADD-ONS: 
None Reported 
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'° 

OOOO) 
e800 96% ee & 

tt 


SINCLAIR ZX-8] 


Sinclair Rese 
a 


ngs Parade, 


SOOO 


STANDARD PACKAGE 


nN Size 
Expansion Sockets 24 lines of 32 chara 
ape Included? connections sid 


Displ ; 

EY Play Unit Incl o 
© Usable Doutt Included? i 
Size of BASIC & Yes 
Average Price 8K 


£49.95 kit, £69.95 
’ -I2 built 
MANUFACTURER'S EXPANSIONS , 


RAM DETAILS 
Printer 16K RAM pack PRICE 
Monitor 2X Printer £29.95 
Disc Drives oO £59.95 
Other Languages No er 
ulti-user No a 
Capabilities N * 
t Oo 
(Toolkits) °"*® No = 
Q) na 


OTHER ADD-ons: 


» East Lond 
don, EB4 BT. 


OOOO 
CO he he 
td a 
oreo 0% e%e crete nici e?,?,? 8 #80 0 0% e' e's”, 
Nt a tt I 
oe ee ee eee PS i II i i i wor erererere ere ete 
Pi a a ha a at a a 
III I a a a IR 
a a 
tat I a te ay 
=". 9.9000 0 0 0.0 0° ee eee ee %e sis”, 8 0 8 80 8", 
SSSR Se a Re IPI IO RTI A a a an POO 
Pa tt a 
a Be i a I Oh P25, he 
OO ie 
© © oe eee I ID eerete? 
I 


EMG, Microcentre, 47 Lower Beigrave 
Street, London, SW1 


Aimed at the business user this computer can either be 
linked up to a standard television and tape loaded, or 
be hooked up to a special unit consisting of a monitor 

and two 5- inch disc drives. Compatible software is 
thin on the ground from independent suppliers. 


STANDARD PACKAGE 


Memory Size (RAM) 56K 
Screen Size 30 lines of 64 characters 


Expansion Sockets BUS connection 


Tape Included? No 
Display Unit Included? No 
Usable Domestic TV? Yes 
Size of BASIC 8K 


Average Price 


MANUFACTURER’S EXPANSIONS 


DETAILS PRICE 
RAM No —_ 

Printer Yes £395-1935 
Monitor Yes £160-330 
ick bone ts single and dual See ita 

ther Languages es -42 

Multi-user 
Capabilities No 
BASIC extensions No 
2 (Toolkits) 


OTHER ADD-ONS: 
None Reported 


a a em i ad 'e' ‘oes 0 0 6 8.9 5 
e’er ee 0.0 9.2.2. eet ere ere 0.8 9.9.9,9, ree ees al ee) ePere 
i dt etetetere ee 1e.e.® secectatseetaneneceshctehatatstacsterstererezersseatatatatatararareeeeweees eee ese te 
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TANDY TRS 80 lil 


Tandy Corporation, 12th 


Floor, Tamewa 
’ y To 
Walsall, West Midlands wsi't "Yi 


Tandy Corporation, 12th 

Floor, Tameway Tower, 

Midlands WS1 1LA. 

— clightly old-fashione 
-80 Model I is slightly 

ee at its graphics limitations, and black and white 


screen 


This is th i 

e upgraded version of the M 

‘ . odel 

complete with black and white monitor ond aoe : 


STANDARD PACKAGE drives. 
P STA 
eee ae: ae Sitent of 32 or 64 characters NDARD PACKAGE 

Screen Size ti 
Expanstat pean BLS connection Memory Size (RAM) ae 

cluded? 

Duniay Unit Included? Li Expansion Sockets ae of 32 or 64 characters mes 
Usable Domestic TV? EF are Included? o Onnection, parallel & serial output fF: 
Size of BASIC 8 or 1 isplay Unit Included? es 

£229 or £339 Usable D Yes 
as ihc Sis oh BASIO No 
A 16K 
MANUFACTURER'S EXPANSIONS verage Price £599-1799 
PRICE MAN 
DETAILS UFACTURER’ 
ion £349 S EXPANSIONS 
RAM 32K extra in expans 
unit 
£239-1200 6) DETAI 
Printer us £100 o Ls at 16K Pe PRICE 
Monitor £369 Moni Yes vari £70 
Disc Drives =e £100 int te WA £239-1200 
Other Languages Yes ae Drives Yes < 
Multi-user . at Muh nsuages Yes £600 
Capabilities =i ne Multiuser Capabilities No £100 
BASIC extensions , nsions Y ra 
(Toolkits) eee < £100 
() 


OTHER ADD-ONS: 


Disc drives,Cumara Ltd, 35, Walnut Tree 


OTHER ADD-ONS: 
nd dual, Cumana Ltd, 3 
£199-799; Olivetti disadrivesing! 


, single a 
Din er gers Sinem meee tsecenteh a tag ta 
papa ey Vi General Northern Microoepis OK (GNOMIC) hie of raise S 
i leveland, + . “ - 
Blackhall, Marter park Road, Southend on Sea, SS5 2J4, £40 kit, £46 bui 


otk e 
OOD 
reve e808 06% e's 009. P ota ee 8 96% eee 8! 
RE ee eae 
eres? at erent? tetet eter etetetetet ete teteteteree eee tetet eee eta atae 
ene? aes tgr ene 8.8. eater ene. Mertens stateteneeestrteteceneetetatetensetetstateterenthetatetete” eoceregtatetetererecentatatatarnrerne © 
eer? shah ateterest ts ttereeeetetotenereetcteterereststetstee eee teen 
OOO Deere aarertntatatatetenetsttatereretttenenertyt rises wocecestgtateterewtitatatteeneece se 
OO QQI TR RL i RR a al lela aa 
Oe Re ear at at aa didi 
a a Oa eh etal 


ore 
*. 
BOO 
er erererererere eee 8 
FS 
erererererereletecoterererererorerecereveretetevetetetete’ wore tesorecere ne eelereree 
een ororeretetereroroteretereteteteteteteteretetetetsttetetetetetststststetetete® 
OO OI it Na I 
enone 0 ene ere ere ore ere este soe eee aren, 
overs 


TA 


NGERINE MICRON 
Tangerine Computer Systems Ltd, 
The Science Park, Milton Road, Cambridge 


Tandy C 
Floor, Tameecen 12th 


Walsa wer, B 
ll, West Midlands, wars street, cha An 
The latest 2 ILA 
addition to w , 
range andy’s Tangerine’s micro 
and designed or ae 
make up f to started life as a 
Or th 
f — e fault tof? ; 
Of earlier Ss hobbyist’s macine 
models. 
STANDARD PACKAGE STANDARD PACKAGE 
Memory Size (RAM 
Richa Size ) 16-32kK Memory Size (RAM) 8K 
xPansion Sockets 16 lines of 32 Screen Size 16 lines of 32 characters a3 
Tape Included? Serial output characters css Expansion Sockets Parallel & serial output, BUS connection -:: 
Display Unit Included? No put, ROM pack, joystick ¢ oe Tape Included? No 
‘Sable Domestic Ty? No ocket fF: Display Unit Included? No 
Sie of BASIC Yes Leake poms TV? _ 
verage Pri 8-16 Size of BASIC 1 
=~ £499 Average Price £395 
MANUFACTY 
RER’ , 
Ss EXPANSION Ss MANUFACTURER’S EXPANSIONS 
RAM DETAI DETAILS PRICE 
Printer No PRICE RAM 48K in system rack £144 
Monitor Yes various ia Printer No a 
Disc Drives No £239. Monitor No _ 
1200 : 
Other Languages Yes _ Disc Drives Yes TBA 
Multi-user No £439 Other Languages Yes £40 
Capabilities _ Multi-user 
ang? extensions No Capabilities _ No eos 
oolkits) No an BASIC extensions No — 
a (Toolkits) 
THER ADD ; 
Olivetti disc Late OTHER ADD-ONS: 
Highcross St., Leicestangie and du Sound Board and Graphics Board, Bulldog Video Ltd, 52, Nash Square, 
Birmingham, B42 2EX, £49-£179; Toolkit, Microtanic Software, 235, Friern 


LE1 4PF, ¢1 79 Kram Electr 
é 9-3 Onics, Vict 
49. Ctoria House, 17 Road, Dulwich, London, OBD, £22.50. 


ve 
retete’ Se a he OO 
PPI III Se a Oe a a DH 
BO Dh a Bh aR 
PP TI a a he ae ee 
wren atetetetetetete teeta etetetetetet tte. 
eh a Ee he a 
cerereteetetetetetetatatetetetatetetessereteteteetatetatetes 
PPI IG Sa a he ae Nt 
aN be A 
Pa I IO a hh PD hh 
0° 0 o°e eee ee? ?.8 8 0000 0%6”, 
oe 


See 70,0 8 0 00's s 505 OOOO) ls 
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REFERENCE 


TEXAS T199/ * == 


Texas Instruments, 

European 
Consumer : 
ivision, 
Manton eK4al 7PA 
Bedford M : 


Lowe Electronics, Bentley Bridge, 


Chesterfield Road, Matlock, Derbyshire, 
DE4 5LE 


E 
ARD PACKAG 
STAND 1 6K 2 characters F oystick, 
RAM) 24 lines of 32, chara tor, j Memory Size (RAM) 16K 
mory Size ( ROM pack, Bu creen Size 16 lines of 64 characters 
Me n Size ket Expansion Sockets BUS connector 
Screen . ckets soc 
ansion SO No Tape Included? es 
Exp oe No Display Unit Included? No 
Tepe tectecudes? Ne, O Sire of Bac VP Ye 
Mele: Domestic !V‘ 199 Average Price £279 
Size of BASIE 
Average SIONS MANUFACTURER'S EXPANSIONS 
FACTURE £300 DETAILS PRICE 
MANU DETA x) 975 RAM optional 48K in £200 
48K (ma £ expansi it 
up to ms é p on uni 
Yes £300 Printer Yes £210 
RAM No gi Monitor Yes £69.99 
Printer Yes Disc Drives Yes, single and dual £220-375 
Monitor No et Languages No _ 
‘ rt of Multi-user 
cg Languages £100 Capabilities No _ 
9 ee No 
Mute . Yes BASIC extensions No 


BASIC extensions 
(Toolkits) 

() -ONS: 
None Reported 


(Toolkits) es 


° ee 
oa terenta tater ee tatonereetatatere® 
SP i at 
earateetatatenertstateresatetereneat a 
Oe le 
OOO 
Oe 
St at 
SO at a 
oe 


eT. g , 35 Walnut Tree Close, Guildford, 
OOOO Rae ‘ies GU1 4UN, £199.799; Olivetti disc dri d 


SoA R TEER » Leiscester LE] 4PF, £179.349. Se 
DODO RRS Re a nD EG3014 Expansion box with 16K /32K » Swanley Electronics, 32 Goldsel tet 
Road, Swanley, Kent BR8 8EZ, £199.213 48K In RAM, General Northern fi: 
— Microcomputers, GNOMIC, 46 Middle Street, Blackhall, Martlep 3 
CITE ORRR i £70 + VAT: 32K RAM Card Audio Computer, 87 B 
tesco oni Southend-on-sea, SS5 2JJ, £40 kit, £46 built. 


Ot) 
eee 
weveseverereretevoverererere emcee 
errr 
satetatatatataratetetstatatatatatetee ESS ee ee statatetetetatetsececeretenete 
ESTEE eee 
ee a 


e Bentley Bridge, 
Chesterfield Road, M tl 
O DE? set atlock, Derbyshire 


cnr. Size (RAM) 16K 
creen Size 16 lines of 32 

Expansion Sockets US donee tiie 
ape Included? No 

Display Unit Included? No 

Usable Domestic TV? Yes 


Size of BASIC 
Average Price 


MANUFACTURER'S EXPANSIONS 


DETAILS PRICE 
RAM optional 48K in £200 
O) Print yeeansion unit 
a es £210 
Monitor Yes 
i £69-99 
Disc Drives Yes, sinal . 
pnts Languages No eae eae £220 375 
ulti-user 
0 Capabilities No Pp 
C extensions No 


(Toolkits) Ban 


OTHER ADD-ONS: 

Disc drives, single and dual, C Ltd 
Surrey, Gul 4UN, £199.796, Oliveamana » 35, Walnut Tree i Guildford, 
ectronics, ictoria House i , Leicest rey 
EG3014 Expansion box with 16K /32K RAM o. LE! 4PF, £179 349; 


| Swat i 
Road, Swanley, Kent BRS sit fig: 213: 48K internal RAM ones. 32 Goldsel 
M 


“ I » General Northern 
0 +VAT; 32K RAM Cz. iddle Street, Blackhall Hartlepool, Cleveland, 


’ ard C t i 8 
Southend-on. sea, SS5 2J) £40 ite! hae ‘Ltt 7 Bournemouth Park Road, 


Pn nnn nn 
Ssqeyefesiinieleleteteretetereteteeseses 
wnareretatetataretetasatatassesecetete® 
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SHARP MZ-80K/MZ-80A/MZ-80B VIC 20, SINCLAIR 
SPECTRUM, BBC, TEXAS T1994A, ATARI. 


FUNCTIONAL CASSETTE SOFTWARE BY DALE HUBBARD 
BUY 2 AT £19.95 — TAKE 1 AT £5.95 FREE!!! 


All programs supplied with exhaustive and attractively bound 
documentation. 


DATABASE 


The program that everyone needs. Facilities include sort, search, list, 


delete, change, totals, save file, line print if required, etc. etc. Can be 
used in place of any card inuex application. 


STOCK CONTROL 


All the necessary for keeping a control of stock. Routines include 
stock set up, user reference no., minimum stock level, financial 
summary, line print records, quick stock summary, add stock, 
delete/change record, and more. 


£19.95 


£19.95 


MAILING LIST 


A superb dedicated database to allow for manipulation of names & 
addresses & other data, with selective printing to line printer. 
Features include the facility to find a name or detail when only 
part of that detail is known. Will print labels in a variety of user- 


specified formats. £19.95 


DECISION MAKER 


A serious program that enables the computer to make a sound decision 

for you based on various criteria. 

If you want to buy a car, hi-fi, house, etc., or you don’t know which 
woman to marry then you need this one. £5.95 


INVOICES AND STATEMENTS 


Ideal for the small business. A complete suite of programs together 
with generated customer file for producing crisp and efficient 

business invoices and monthly statements on your line printer. All 
calculations including VAT automatic and provision for your own 
messages on the form produced. Not Spectrum. £19.95 


RUBIK SOLVER 


It’s not our policy to offer games but we make an exception here for a 
program to solve the cube from ANY position. Shorthand notation 
makes learning the solution by heart possible for most active brains. £12.95 


THE CATALOGUER 


This dedicated database is ideal for use in any situation where a 
catalogue could be utilised. E.g. stamp collection, coins, photos, 


slides, books, records etc. 


£19.95 


COMMERCIAL ACCOUNTS 


A gem of a program, all for cassette, with the 
following features: — 


Daily Journal Sales Ledger 
Credit Sales Purchase Ledger 
Cash Sales Bank Account 


Credit Purchases 
Purchases — other 


A fully interactive program suitable for all 
businesses. Files can be saved and loaded and 
totals from one file carried forward to another on 
cassette. Particularly useful from a cash flow point 
of view, with an immediate accessibility to totals 
for debtors and creditors. Bank totally supported 
with entries for cheque numbers, credits and, of 
course, running balance. £19 95 


Year to Date Summary 


HOME ACCOUNTS £19.95 
Runs a complete home finance package for you 
| with every facility necessary for keeping a 
track of regular and other expenses, bank 
account, mortgage, H.P. etc etc etc!! You'll 
wonder how you ever managed without it. 


CHOPIN - LES ETUDES 
Six beautiful studies from Opus 10 and 25 
performed for you live by Mr. Sharp — 
Spellbinding!!! 


£5.95 


MOTOR ACCOUNTANT 


Find out exactly what that 
car is costing you and keep a 
data file with all your expenses therein! £5.95 


RECIPE FILE 

Let all those computer 
widows have a bash! The 
wives will really enjoy the fun 


of this program designed to 
keep all her recipes. Will even 
suggest a menu for a day/ 
week! Excellent value. 


as Access Welcome 


Send cheque or P.O. or Cash (registered) or Credit Card no. to: 


Personal Computing loday Sept 1982 


Gemini Marketing Lid 


Dept PCT(2), 9 Salerton Road, Exmouth, Devon EX6 2BR 

Or telephone us with your credit card order on (03952) 5832 

All prices include VAT and post & packing except Hardware. Full 
range of Sharp peripherals available. Full range of printers and 
interfaces at discount prices. Please ‘phone for quotations. 
Please state machine type when ordering software. 
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READER INITIATIVE TEST 


The Question........ 
When can 12 equal 15? 


The Answer.......... 
When you book an annual 
subscription to 


PERSONAL COMPUTING MONTHLY 


All you have to do is fill in the coupon below, send it with your remittance and we 
will be pleased to book your personal subscription to PERSONAL COMPUTING 
MONTHLY for 15 issues although you will have only paid for 12! 


w= What are you waiting for? 


(Please note that this special introductory offer is only valid if your subscription booking is postmarked on 
or before 24th September 1982) 


TF Tis coh ee ee eee 
! am enclosing my (delete as necessary) 
p S U B SC R tir O R D E R Cheque/Postal Order International Money Z 
| ORIGRTION Ge re 

d ble to ASP Ltd a 
E Cut out and SEND TO: ee 4 

Debit my Access/Barclaycard* 
§ PERSONAL COMPUTING MONTHLY Repl Cie are P 
J 513, LONDON ROAD i 
i THORNTON HEATH, 4 
2 SURREY, Please use BLOCK CAPITALS and include post codes. 4 
Ee ENGLAND. PIGING (UN APS AIS ) ices cain sk 6 a OR eae 3 
B Please commence my personal Subscription to (delete accordingly) a 
4 PERSONAL COMPUTING MONTHLY with the........... issue. Add 
5 SUBSCRIPTION £11.65 for 12 issues SSRI als HARE R Ha 6b oS os AUR cp. Hace lave, 3s Ralete db q 
: UK 4 SE ER pr es iO a UE rates a oe SR a kt aa Re ee ee 4 
‘ RATES Roti Vt AMONG 2 a ee eee EEN eg Be ac, Pe i 
Overseas Surface UO SIGHALHO nies ots. ©. 

5 hs ual : . £56 4h in: 12 leeick PII GE aie ae gonna 0 pi gin: eoS 6 LEW OR aioe ey eget ss 4 


LL Overseas Air Mail C] Date FOO. C0 S 0-0 1S OSLO SLO EXO O56 8 & 0. Gi -WISLwO.0Or6 60S © ele ee TOLER whore 6 helene 
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REFERENCE 


REFERENCE 


OFTWARE 


LISTING 


Looking for a program to buy? Look no further! If it’s 


available, it’s 


Looking through any computer 
magazine can be a bewildering ex- 
perience if you’re in search of a pro- 
gram. Count the hundreds of ads 
and thousands of titles on sale and it 
would be easy to lose heart! 

We’ve tried to sort out the confu- 
sion, and the sheer numbers, to pre- 
sent an easily understood list for 
each machine. Where possible, we 
have eliminated duplications, so 
that the same tape with a different 
label is not listed twice. Rather it 
should be credited once, with as 
many suppliers as we could find. 


Table Codes 


In order to fit as many programs 
as possible into our pages, we have 
had to use codes for some columns, 
considerably shortening the wor- 
ding. 

The information given for each 
program is: Title, memory required 


to run it, company producing it, 
whether tape/cartridge or disk, type 
and supplier and price. 

The codes we have used are: 


Program Type 


Game 

Business routine 

med (ie. programming 
aid) 

Domestic 

Educational 


How Sold 


= Cartridge (may include 
memory) 
Tape (cassette) 
Disc (for expanded systems) 
Listing (sold as print-out) 


These tables are repeated through- 
out the listings to save you having to 


listed here in our exclusive and 
comprehensive software checklists. 


turn back and forth repeatedly. 
Once you’ve found the program you 
want, check the supplier code with 
the list of companies at the end of 
the article for address and telephone 
number. 


Not Here? 


To companies whose pro- 
ducts are not listed herein we 
can only say TELL US ABOUT 
IT! This applies particularly to 
the smaller retailer who may 
sell only half a dozen or so pro- 
grams for one machine. If you 
produce software for any of the 
machines on the market today, 
then we would love to include 
your wares in our checklists. 
Send it in to us, marked for the 
attention of the Editor (in our 
format Please!) or ring Chris 
Palmer on 01-437 1002 as soon 
as possible. 


we 
ro 


1K Chess 

1K Games Pack 
1K Maths 

1K Super Trio 
16K Maths 

3-D Labyrinth 

3-D Monster Maze 
Adventure 
Adventure A 


Adventure B 


Adventure C 

Adventure I 

Around Europe in 80hrs 
Asset Stripper 
Asteroids 

Bagatelle 

Bank Account 

Bank Account 

Battle of Britain 

Beam Analysis 
Breakout 

Breakout 

Budget & Address Book 
Budget Programs (2) 
Bumper 7 


Cassette G10 
Backgammon 

Cassette G11 
Chess 

Cassette G12 
Perilous Swamp 
Sorceror’s Island 

Cassette G13 
Space Raiders 
Bomber 


Cassette G14 
Flight Simulation 
Cassette G2 


Feet/Metres Conversion 


Rings Round Saturn 
Secret Code 

Mind Boggling 
Silvelte 

Memory (Educ) 
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SOFTWARE LISTING 


ip 7 
Wy OY li y 
Myf, 


— y Wi 


Udy ij, 


Mr Purves 
Software Masters 
Mr Purves 
dK’tronics 

J K Greye 

Anglo American 
Artic 


S W Hessel 
Micro Games 
Quicksilva 
Cambell Systems 


Micro Games 
Hilderbay 

Anglo American 
Bug Byte 

Mr Purves 
Hilderbay 
Software Masters 


£5.95 


£4.95 


Cassette G3 
Train Race 
Challenge 
Secret Message 
Mind That Meteor 
Character Doodle 


Currency Conversion 


Cassette G4 
Down Under 
Submarines 


Doodling With Graphics 


Invisible Invader 
Reaction 
Petrol Conversion 


Cassette G5 
Martian Knockout 
Graffiti 
Find the Mate 
Labyrinth 
Drop a Brick 
Continental (Educ) 


Cassette G6 
Galactic Invasion 


Journey into Danger 


Create 

Nine Hole Golf 
Solitaire 
Daylight Robbery 


Cassette G7 
Race Track 
Chase 
Nim 
Tower of Hanoi 


Docking the Spaceship 


Golf 


Fascinating Tower of Hanoi 


(problem) 
Cassette G8 
Tower Trail 
Blank 
Cassette G9 
Bio-Rhythms 
Your Bio-Rhythms 
Catacombs 
Centipede 
Centipede (Graphics) 
Champions Quiz 
Chess 
Chess II Special 
Computer Count ZX 
Constellation 
Counter 
Critical Path Analysis 
Damsel & the Beast 
Damsel & the Beast 
Data Base 
Data Base 
Death Isle 
Defender 
Deflex 
Dictator 
Dictator 
Diggles Kitchen 


Double Breakout 
Dragon Maze /Life 
Encounter 

Fast Life 
Financial Package 
Football Manager 


Forth Compiler 
GB Ltd 

GCE Maths 
Galaxian 


Galaxy Warrior /Star 
Trek 

Games Pack | 
Geography 

Gold 

Greedy Gulch 

Gulp 

Hedgehog & Co 
High Res. Graphics 
History 

House of Gnomes 
Inheritance 

Invaders 

Invaders 

Invaders 

Inventions before 1850 


hipps Associates 
ambell Systems 


nglo American 
W Hessel 
nglo American 


NOON OIOOO OOOO  O. OO0O0 -GOONHO0 NOBNANAANOHNADBA00000 


£4.95 


£4.95 


£4.95 


£4.95 


£4.95 


£6.95 


£4.95 
£4.95 
£4.95 
£4.50 
£6.50 
£45.00 
£7.95 
£8.00 
£5.50 
£15.00 
£6.50 
£6.50 
£10.00 
£10.00 
£4.50 
£5.50 
£3.95 
£9.00 
£9.00 


£4.99 
£6.00 
£6.95 
£5.50 
£3.95 
£8.00 
£7.95 
£9.95 
£35.00 
£5.25 
£4.50 
£6.50 
£5.50 
£6.50 
£5.50 
£4.95 
£6.95 
£8.00 
£5.00 
£4.00 
£3.00 
£4.00 
£6.95 
£7.00 
£4.25 
£4.00 
£4.00 
£5.50 
£6.95 
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Rose Cassettes 
Rose Cassettes 
Rose Cassettes 
Rose Cassettes 
Micro Games 
Anglo American 


Junior English I 
Junior English II 
Junior Maths I 
Junior Maths II 
Kingdom of Nam 
Knockout Whist 


Labyrinth Axis 

Labyrinth Software Masters 
Language Dictionary 

Life 


Line Renumber 
Love and Death 
Machine Code Monitor 
Disassembler 
Magic Cube 
Magic Mountain 
Man Page 
Master Maths IV 
Master Maths V 
Mathematics 
Maths Pack 
Matrix Planner 


COON MOGOO OH OOaO Oonaaa 


Mazogs 

Mini Space Invaders 
Mission Impossible 
Multifile 

Music & Composers 
Music /Breakout /Invaders 
Nasty Invaders 

Nasty Mountain 
Nightmare Park 
Novelists & Authors 
Nowotnik, Demolition 
and Tenpin 
Numerology 


Software Masters 
Psion 
Phipps Assoc 


Carnell 


Calpac 
Rose Cassettes 


O Level Chemistry 

O Level French 
Optimisation Package 
Oracle’s Cove 
Passwords 

Payroll 

Pharaoh’s Tomb 
Phipps Adventures I 
Pilot 

Planet Lander 


Poets & Playwrites 
Program Merge 
Program Pack I 
Program Pack I 
Program Pack II 
Program Pack II 
Program Pack III 
Program Pack IV 


Program Pack V 
Program Pack IV 
Program Store 
Program Store Toolkit 
Programmer’s Toolkit 
Purchase Ledger 
Purchase Ledger 

QS Asteroids 

QS Defenders 

QS Invaders 

QS Scramble 
Revamped Chess 
Revise Chemistry 
Revise Maths 

Revise Physics 
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Sales Ledger 

Sales Ledger 
Scramble 
Screenkit I 

Secret Valley 
Secret of Tenworth 
Manor 

Shop Window 
Sorcerer’s Castle 
Space Intruders 


Space Invaders 

Space Invaders 

Space Invaders 

Space Invaders /Planetoids 
Space Trek 

Spellbound 

Spelling 


Star Quest 
Star Trek 
Star Trek 
Star Trek 
Star Trek 
Sargon Chess 
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£4.50 
£4.50 
£4.50 
£4.50 
£4.50 
£4.00 


£5.95 
£5.95 
£3.75 
£3.00 
£4.95 
£5.00 


£3.95 
£4.00 
£5.00 
£4.00 
£5.00 
£5.00 
£6.95 
£11.00 
£6.00 


£9.00 
£3.95 
£4.50 
£17.50 
£6.95 
£7.95 
£4.95 
£4.95 
£6.95 
£6.95 


£4.50 


£4.95 
£4.50 
£20.00 
£6.95 
£3.95 
£25.00 
£5.00 
£5.00 
£5.95 
£3.75 


£6.95 
£5.50 
£3.50 
£3.50 
£4.50 
£3.50 


£6.50 
£8.75 
£10.75 
£5.50 
£5.50 
£5.50 
£5.50 
£6.50 
£7.50 
£5.50 
£7.50 


£8.75 
£10.75 
£5.50 
£4.95 
£6.50 


£14.95 
£7.00 
£3.95 
£5.95 
£4.95 
£4.95 
£3.95 
£4.95 
£6.95 
£8.00 
£3.75 
£6.95 


£5.50 
£4.50 
£5.00 
£3.95 
£4.95 


Statistics 
Stock Control 
Subspace Striker 
Super Breakout 

Super Invasion 

Super Invasion 

Super Program | 

Pints /Litres Conversion 
Invasion from Jupiter 
Skittles 

Magic Square 

Doodle 

Kim 

Liquid Capacity 

Super Wumpus 

Ten Exciting Games 
Test Pack 

The Bible 

The Collector’s Pack 
The Fast One 


The Plug Record Recorder 


Time Bandits 
Time Ledger 
Trader 


Very Nasty Mountain 
Video Index 
Video-add 
Videograph 
Videomap 

Videoplan 

Videoview 

Volcanic Dungeon 
Vucalc 

Vufile 


Wordpack 
ZX Bomber 
ZX Breakout 
ZX Bug 

ZX Chess I 
ZX Chess II 


ZX Forth 

ZX Graphical Chess 

ZX Othello 

ZX Scramble 

ZX Space Invaders 
ZX81 Chess 

ZXAS 

ZXDB 

ZXMC 

Zombie /Sword of Peace 


ZOR 


@ 
~~ 
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A-Maz-Ing 

Addition, Subtraction I 
Addition, Subtraction II 
Attack 

Adventure Land 


Beginning Grammar 
Blackjack Poker 
Blasto 


Car Wars 
Chequebook Manager 
Connect 4 


Early Reading 

Editor Assembler 
Electrical Eng’g Library 
Electrical Eng’g Library 
Extended Basic 


Ghost Town 
Golden Voyage 
Graphing Package 
Graphing Package 


Hangman 
Household Money 

Management 
Hunt The Wumpus 
Hustle 


Mailing List 
Market Simulation 
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ideo Software 
ideo Software 
ideo Software 
ideo Software 
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: Game Texas 


Educ Texas 
Educ Texas 
Game Texas 
Texas 


Educ Texas 
Game Texas 
Game Texas 


Game Texas 
Bus Texas Max 
Game Texas 


Educ Texas 
Util Texas 

Bus Texas Max 
Bus Texas Max 
Util Texas 


Texas 
Texas 
Dom Texas Max 
Dom Texas Max 


Game Texas 
Dom Texas 


Game Texas 
Game Texas 


Bus Texas Max 
Bus Texas 
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£25.00 
£5.50 
£6.00 
£6.00 
£6.00 


£4.95 
£4.95 


£6.00 
£7.50 
£5.00 
£9.95 


£15.00 
£9.95 
£4.50 
£15.00 
£9.50 


£6.95 
£9.95 
£5.95 
£5.95 
£5.95 
£5.95 
£5.95 
£4.50 
£7.95 
£7.95 


£19.00 
£3.95 
£3.95 
£7.00 
£6.50 
£13.00 
£9.95 
£35.00 
£13.00 
£6.95 
£3.95 
£3.95 
£6.90 
£5.00 
£6.50 
£6.50 
£6.50 
£5.50 
£5.50 


£35.00 


£115.00 


£24.00 
£35.00 


£100.00 


£24.95 
£24.95 
£14.00 
£19.00 


£24.00 
£25.00 


£25.00 
£30.00 


£60.00 
£9.00 
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Market Simulation 
Maths Routine Library 
Maths Routine Library 
Mind Challenges 
Minimemory 
Minimemory 

Mission Impossible 
Multiplication 
Munchman 

Music Makers 

Music Maker 

Music Skills Trainer 


U 
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Algebraic Manipulation 
Characters 

Code Race 

Creative Graphic Pack 
Desk Diary 

Early Warning 
Eldorado Gold 


Graph and Charts Pack 
Lisp 

Minefield 

Mulitfile 

Othello 

Peeko Computer 
Polecat 


Spacemaze 
Time Trek 


Algebraic Manipulation 
Backgammon 

Cat and Mouse 
Characters 


Chess 

Chess 

Code Race 
Creative Graphics 


Defender 

Desk Diary 
Disassembler 

Elorado Gold 

FORTH 

Golf 

Gomoku 

Graph and Charts Pack 
Lisp 


Monsters 
Munchyman 
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Bus Texas 

Educ Texas Max 
Texas Max 
Game Texas 
Texas 

Texas 

Texas 

Educ Texas 
Texas 

Dom Texas 
Educ Texas 
Educ Texas Max 


Acornsoft 
Computer Concepts 
Computer Concepts 
Acornsoft 
Acornsoft 

A&F Software 
Program Power 


Acornsoft 
Acornsoft 

A&F Software 

Bug Byte 
Computer Concepts 
Acornsoft 

A&F Software 
Program Power 
Program Power 


Acornsoft 

Bug Byte 
Program Power 
Computen 
Concepts 

Bug Byte 
Program Power 


Acornsoft 


Acornsoft 
Acornsoft 
Program Power 
Program Power 
Acornsoft 
Bug Byte 
Program Power 
Acornsoft 
Acornsoft 


Acornsoft 
Program Power 


Computer Concepts ; 
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£19.00 
£24.00 
£35.00 
£24.95 
£89.95 
£89.95 
£24.95 
£35.00 
£29.95 
£35.00 
£14.00 
£19.00 


£9.95 
£16.85 
£6.00 
£25.00 
£8.95 
£9.95 
£6.00 
£6.84 
£9.14 


£9.95 
£8.00 
£5.69 


£6.67 
£11.50 
£9.14 
£6.67 
£9.95 


£9.95 
£9.95 
£6.84 
£7.99 
£16.85 
£7.00 
£4.54 
£9.95 
£16.85 


£9.95 
£6.84 


Music Skills Trainer 
Mystery Funhouse 
Number Magic 
Oldies but Goodies 
Oldies but Goodies 
Othello 


Personal Financial Aid 
Personal Record Keeping 


Personal Report Generator 


Physical Fitness 

Pirate Adventure 
Pre-School Learning Fun 
Programming Aids I 
Programming Aids I 
Programming Aids II 
Programming Aids III 
Pyramid of Doom 


Savage Island I 

Savage Island II 
Saturday Night Bingo 
Soccer 

Speech Editor 
Statistics 

Strange Odyssey 
Structural Eng’g Library 
Structural Eng’g Library 


TI Logo 

TI Invaders 

TI Trek 

Teach Yourself 
Extended Basic 

Teach Yourself 
Extended Basic 

Teach Yourself Basic 

Teach Yourself Basic 

Terminal Emulator 

The Count 

Tombstone City 

Tunnels of Doom 


UCSD PASCAL 4 
US Football 


Video Chess 
Video Games | 
Video Games II 
Voodoo Castle 
Yahtzee 

Zero Zap 


Othello 
Peeko Computer 
Philosopher’s quest 


Snake 
Snapper 
Spacemaze 
Space Warp 
Startrek 


Teacher’s Toolkit 
Time Trek 
Wordwise 

Valley, The 


Educ Texas Max 
Texas 

Educ Texas 
Game Texas Max 
Game Texas Max 
Game Texas 


Texas 

Dom Texas 
Dom Texas 
Dom Texas 
Texas 

Educ Texas 
Util Texas 
Util Texas 
Util Texas 
Util Texas 


Game Texas Max 
Game Texas 


_ Game Texas 
- Game Texas Max 
Educ Texas 


Educ Texas 


Educ Texas 
Educ Texas 

: Util Texas 
Texas 

Game Texas 
Game Texas 


: Game Texas 
Game Texas 
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Computer Concepts ¢ 
Acornsoft 
Acornsoft 


Computer Concepts | 
Acornsoft 
Program Power 
Bug Byte 
Program Power 


Wida Software 
Program Power 


Computer Concep 
CT Software 
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£24.00 
£24.95 
£18.00 

£9.00 
£14.00 
£40.00 


£9.95 
£50.00 
£70.00 
£20.00 
£39.95 
£17.00 

£9.00 
£14.00 
£24.00 
£19.00 
£24.95 


£29.95 
£29.95 
£14.00 
£30.00 
£35.00 
£45.00 
£24.95 
£24.00 
£35.00 


£160.00 
£40.00 
£14.00 
£20.00 


£29.00 


£30.00 
£40.00 
£57.00 
£24.95 
£40.00 
£40.00 


£380.00 
£24.00 


£50.00 
£25.00 
£25.00 
£24.95 
£30.00 
£24.00 


£8.95 
£9.95 
£9.95 


£6.67 
£9.95 
£6.84 
£11.50 
£9.14 


£30.00 
£9.14 
£74.75 
£9.95 
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Convoy Raider Avalon Hill £10.95 


£12.50 
Cribbage and Dominoes Thorn EMI £14.95 


Cross Fire On Line £19.95 
Cross Fire On Line £19.95 
5 a Crush, Crumble, Chomp Avalon Hill £15.50 
t~7 ry > “ d 
© °’ @ oy ee = ° Crush, Crumble, Chomp Avalon Hill £17.95 
& v$ ra e aC og oo op Crypts of Terror In Home S/W £19.95 
Curse of Crawley Manor Adventure Int. £16.50 
; Cypher Bowl Artsci Inc. £22.45 
SD Sap erarapiige arteritis 4 £29.95 | DI Nuclear Bomber Avalon Hill : £10.95 
Darts : Thorn EMI £19.95 
3-D Supergraphics ree S/W of D £39.95 Date Marianenient’ Sav CES/W £101.00 
ahs Data Management System Atari £20.50 
6502 Disassembler Quality S/W c £8.95 g y 
Datestone of Ryn Avalon Hill £15.50 
6502 Disassembler Quality S/W D £11.95 Hates [R Avalon Hill £14.95 
747 Landing Simulation Atari Cc: POA a a a aa £1 3. 50 
£16.75 ; 
Adventureland Adventure Int. £14.95 Deflections Adventure Int. ed 
Disc Fixer : Atari £22.50 
ane Display List Santa C £9.95 
Action Quest J.V. S/W c £19.95 ore cee os 
Display List Santa Cruz £10.95 
ACtion Quest J.V. S/W D £19.95 Dni Ri Avalon Hill £15.95 
Adventures 1-12 Adventure Int. Cc £16.50 Ween were sia Sine £1 4. 50 
Air Strike English S/W c £15.95 Cdeniwan eee POA 
Ali Baba Quality S/W D £22.95 obs be iat sa late 
Alpha Fighter Dinacomp Cc £11.99 Dos 2 atic £21.95 
Analog Adventure D £34.95 
Dragon of Hong Kong Adventure Int. £16.50 
Angle Worms Adventure Int. C £12.50 . 
Eastern Front Atari £24.95 
Ants Hill Atari Cc POA ; 
£11.25 Eastern Front Atari £30.25 
Armoured Patrol Adventure Int. C £16.50 Empire of the Overmind Avalon Fitll pei 
raceoealeg an = £89-99 |. Emeire’of the Overmind Avalon Hill £24.95 
Assembler Quality S/W c £14.95 E f + ie otal int £16.50 
Assembler Editor United S/W of R £34.50 Tee ee peas be 
ke European Capitals Atari £8.95 
merica : 
£9.95 
European Scene Jigsaw Thorn EMI £19.95 
Asteroids Atari £29.95 Passic 
£18.95 Extended WSNA Atari £19.00 
Atari Word Processor Atari Cc £95.95 cn, Sou ea ee Chevetal ps ge be 
c : Fastgammon Quality S/W C £9.95 
Atari Word Processor Atari Cc £85.00 : A 
5 Forest Fire Dinacomp £15.99 
Atari Word Processor Atari D £99.95 Fr CES/W c¢ £9.95 
Atari World Graphics United S/W of D £43.95 og ; i 
Frogger On Line £22.95 
ye eae A or Cc POA Frogger On Line ‘D £22.95 
. £13.95 | Galactic Chase Spectrum te £15.99 
£1 6.75 Galactic Chase Spectrum -D £20.25 
Babel ink Cc PO A Galactic Chase Spectrum -D £17.95 
£16.75 Galactic Empire Adventure Int. :C £14.95 
: £16.50 
Balrog Sampler Adventure Int. C £24.95 Gulatiie’ Guest Chryvial Cc £19.99 
Basic A Plus OSS S/W D £52.50 Galactic Tead Ad I ¢ £16.50 
Basic A.Plus and Operating OSS S/W D £99.50 ee bance ine : 
Sickach A . Galaxy Avalon Hill ¢ £12.95 
¥ Galaxy Avalon Hill D £14.95 
Basic Program Compress. Atari D £16.75 | Ghost Hunter Arcade Plus iC £19.95 
Basic Utility /Renumber Atari Cc £16.75 Ghost Hunter Arcade Plus D £22.95 
Basics of Animation Santa Cruz D £10.95 Ghost Town Adventure Int. eC £14.95 
Basics of Animation Atari c £9.95 £16.50 
Basics of Animation Santa Cruz Cc £13.95 Giant Slalem Dinacomp Cc £11.99 
Basketball Atari C £24.50 Golden Voyage Adventure Int. 7C £14.95 
Basketball Atari R £29.95 £16.50 
Beneath the Pyramids Chrystal Cc £19.99 Gomoku Artsci Inc rc £14.95 
Black Jack Atari Cc POA Graph it Atari Cc £11.95 
£8.95 £13.95 
£9.95 Graphic Sound Demo Atari -D POA 
Black Jack Shooter Atari Cc £16.75 £16.75 
Bob’s Business Santa Cruz C £9.95 Graphics Machine Santa Cruz C £13.50 
British Heritage Jigsaw Thorn EMI Cc £19.95 Guns of Fort Defiance - Avalon Hill C £12.95 
Puzzle HMS Impetuous Adventure Int. Cc £16.50 
Bumper Pool Atari Cc POA een Atari Cc oe 
£11.25 : 
‘ : Hickory Dickory Dock - Thorn EMI Cc £19.95 
poet i ee ae in oS Home Financial Mg’ment Thorn EMI D £29.95 
y : Horizontal /Vertical Scrolling Santa Cruz LC £13.95 
Caverns of Mars Atari c £24.50 House of Usher Chrystal Cc £19.99 
Caverns of Mars Atari G £24.50 Humpty Dumpty/Jack & Jill Thorn EMI Cc £19.95 
Centipede Atari R POA Intruder Alert _ Dinacomp C £15.99 
£29.95 Invasion Orion - Avalon Hill Cc £13.25 
Champelo Dinacomp C £10.99 Invasion Orion - Avalon Hill -D £15.75 
Character Generator Data Soft Cc £9.97 Invitation to Prog I Atari C £15.95 
Character Generator Data Soft D £12.50 Invitation to Prog. II Cc POA 
Checker Kim Personal S/W i £15.95 £22.95 
Chicken Synapse C £19.95 Invitation to Prol. III S £22.95 
Chicken Synapse D Jawbreaker c £19.95 
Chrystals Dinacomp Cc £9.99 Jawbreaker D £19.95 
Code Cracker Atari C POA Jumbo Jet Lander £29.95 
£11.25 K Dos D £53.95 
Computer Acquire Avalon Hill Cc £47.29 Kids I c £9.95 
Computer Chess Atari R POA Kids II Le £9.95 
- Kingdom £8.95 
£24.95 £9.95 
Conflict 2500 Avalon Hill fe £12.50 Krazy Shoot Out é £29.95 
Controller Avalon Hill D £17.95 Lazerwords C £19.99 
Conversational French Atari C £32.50 Letter Writer ¢C £19.95 
Conversational French Atari R £39.95 Little Chrystal Cc £26.99 
Conversational German Atari G £32.50 Little Red Riding Hood Cc £12.50 
Conversational German Atari R £39.95 Local Call for Death Cc £16.50 
Conversational Italian Atari R £39.95 Lords of Karma Cc £12.95 
Conversational Italian Atari C £32.50 Lords of Karma D £14.95 
Conversational Spanish Atari R £39.95 Lunar Lander C £16.50 
Conversational Spanish Atari C £32.50 Macro Assembler R £59.95 i 
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SOFTWAR 


Wf 
& 
Matchmaker 
Micro Chess 
Microsoft Basic 
Midway Campaign 
Mind Bogglers _ 
Mini Wordprocessor 
Minotaur 


Missile Command 


Mission Asteroid 
Mission Impossible 


Monarch 

Moon Probe 

Mortgage Loan Analysis 
Mountain Shoot 
Mountain Shoot 
Mouskattack 

Movie Scenes 

Moving Maze 

Murder at Awesome Hall 
Music Composer 


Mystery Funhouse 


Nautilus 

Nomino’s Jigsaw 

Norton Forth 

Nuke War 

Old McDonald’s Farm 
Operating System A Plus 
Outlaw Howitzer 


Pacific Coast Highway 
Pacific Coast Highway 
Pac-Man 


Page Flipping 
Page Flipping 
Personal Finance 
Pilot (Educator) 


Pirate Adventure 


Planet Miners 
Player Missile Graphics 
Player Missile Graphics 


Poker & Solitaire 
Program Pack I 
Protector 
Purchase Ledger 
Pyramid of Doom 


QS Forth 
Quest for Power 
Race in Space 
Race in Space 
Race in Space 
Raster Blaster 
Rescue at Rigel 
Reversi 

Rings of the Empire 
Rotate and Tilt 
Sales Ledger 
Sands of Mars 
Savage Island I 


Savage Island II 
Scram 


Shooting Arcade 
Shooting Arcade 
Shooting Gallery 
Shooting Gallery 

Six Microstories 

Sky Warrior 

Slime 

Snooker and Billiards 
Sound Editor 


Sound Tutorial 
Space Ace 
Space Ace 
Space Invaders 


Space Tilt 
Space Trap 
Space Trek 
Star Raiders 


Star Trek 3.5 
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Adventure Int. 
Personal S/W 
Atari 

Avalon Hill 
Versa Computing 
Santa Cruz 

Atari 


Atari 


On Line 
Adventure Int. 


Dinacomp 
Dinacomp 
Atari 
Adventure Int. 
Analog S/W 
On Line 

Atari 
Dinacomp 
Channel 8 S/W 
Atari 


Adventure Int. 


Synapse 
Dinacomp 
Adventure Int. 
Avalon Hill 
Adventure Int. 
OSS S/W 
Atari 


Datasoft 
Datasoft 
Atari 


Santa Cruz 
Santa Cruz 
Atari 
Atari 


Adventure Int. 


Avalon Hill 
Santa Cruz 
Santa Cruz 


Artsci Inc. 
Avalon HIIl 
Synapse 

Atari 
Adventure Int. 


Quality S/W 
Chrystal 
Analog S/W 
Analog S/W 
Analog S/W 
Budgeco 


Artsci Inc 
Dinacomp 
Thorn EMI 
Atari 
Chrystal 
Adventure Int. 


Adventure Int. 
Atari 


Datasoft 
Datasoft 
Analog S/W 
Analog S/W 
Adventure Int. 
Adventure Int. 
Synapse 
Thorn EMI 
Atari 


Santa Cruz 
London S/W 
London S/W 
Atari 


Dinacomp 
Dinacomp 
Atari 
Atari 


Adventure Int. 


STING 
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£59.95 
£12.50 
£8.95 
£9.95 
POA 
£11.25 


£29.95 
£17.95 
£14.95 
£16.50 
£10.99 
£9.99 
£13.95 
£16.50 
£10.95 
"£22.95 
£9.95 
£9.99 
£12.95, 
£32.50 
£35.95 
£14.95 
£16.50 
£20.00 
£15.99 
£24.95 
£10.95 
£12.50 
£52.50 
POA 
£16.75 
£20.00 
£20.00 
POA 
£29.95 
£9.95 
£10.95 
£49.00 


£79.95 
£14.95 
£16.50 
£10.95 
£19.95 
£18.95 
£19.95 
£10.95 
£3.50 
£19.95 
£149.95 
£14.95 
£16.50 
£44.90 
£26.99 
£14.95 
£15.95 
£15.95 
£22.95 
£22.45 
£14.95 
£15.99 
£14.95 
149.95 
£26.99 
£14.95 


£16.50 
£14.95 
£16.50 

POA 
£17.50 
£20.00 
£20.00 
£15.95 
£15.95 
£12.50 
£16.50 
£20.00 
£19.95 

POA 
£16.75 
£13.95 
£19.95 
£19.95 


£29.95 
£9.99 
£12.99 
POA 
£13.50 


£29.95 
£14.95 


Star Warrior 
States and Capitals 


Statistics I 


Stock and Bonds 
Stone of Sisythus 
Strange Odyssey 


Stud Poker 

Submarine Commander 
Summer 

Sunday Golf 

Super Breakout . 

Super Breakout 

Tack Trek 


Tank Trap 
Tank Trap 
Tanktics 
Tari Trek 
Tari Trerk 
Tele Link 
Tele Link 
Telelink 
Terrie 


Text Wizard 
The Count 


Threshold 
Thunder Island 
Touch Typing 


Tournament Pool and 
8 Ball Pool 

Track Attack 

Triple Blockade 
Tumble Bugs 

Two Heads of the Coin 
Ulysses 

Video Easel 


Visicalc 
Voodoo Castle 


Voyager 

Waterloo 

Wizard and the Princess 
World War III 


‘3-D Maze 
3-D Maze 


A-Maz-Ing 
Alien 


Alien Attack 
Alien Attack 
Alien Blaster 


Alien Blitz 
Alien Blitz 
Alien Maze 
Alien Maze 


Alien Wars 


Amok 

Ant Raiders 
Asteroid Belt 
Asteroid Belt 
Asteroids 
Avenger 


A.V.1.T.W. 
Balloon Bomber 
Blitz 

Car Drive 

Car Drive 


Car Race 


Epyx 
Atari 


Atari 


Avalon Hill 
Adventure Int. 
Adventure Int. 


Dinacomp 
Thorn EMI 
Chrystal 
Adventure Int. 
Atari 

Atari 

Atari 


Quality S/W 
Quality S/W 
Avalon Hill 
Quality S/W 
Quality S/W 
Atari 

Atari 

Data Soft 
Atari 


Data Soft 
Adventure Int. 


On-Line 
Analog S/W 
Atari 


Thorn EMI 
Broada Bond 
Dinacomp 
Datasoft 
Adventure Int. 
On-Line 

Atari 


Personal Ss /W 
Adventure Int. 


Avalon Hill 
Chrystal 
On Line 
Chrystal 


Adcom 
Hi-Tech 


Audiogenic 
Commodore 


Adcom 
Hi-Tech. 
Paysoft 


Audiogenic 
Audiogenic 
Adcom 
Hi-Tech 


Hi-Tech 


Audiogenic 
PR Software 
Adcom 
Hi-Tech 
Bug Byte 
Commodore 


Bug Byte 
Hi-Tech 
Commodore 
Adcom 
Hi-Tech 


Adcom 


£16.50 
£28.95 
£8.95 
£9.95 
£11.95 
£13.95 
£12.95 
£24.95 
£14.95 
£16.50 
£10.99 
£24.50 
£11.99 
£16.50 
£24.50 
£35.95 
POA 
£13.50 
£8.95 
£11.95 
£16.95 
£8.95 
£11.95 
£21.50 
£19.95 
£14.95 
POA 
£16.75 
£99.95 
£14.95 
£16.50 
£24.95 
£10.95 
£14.95 
£15.95) 


£19.95 
£32.95 
£12.99 
£19.95 
£16.50 
£24.95 
POA 
£24.50 
£119.95 
£14.95 
£16.50 
£12.95 
£32.99 
£22.95 
£19.99 
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¥ 


£7.50 
£8.30 
£8.62 
£6.99 


£19.95 
£7.00 
£8.62 
£5.25 


£7.99 
£7.99 
£7.50 
£8.30 
£8.62 
£8.30 
* £7.80 
£8.62 


£6.99 
£7.95 
£7.50 
£8.62 
£8.99 


£19.95 
£8.99 
£8.62 
£4.99 
£7.00 
£8.30 
£7.80 
£8.62 


£7.00 
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Car Kace 

Charset 20 
Charset 20 

Chess 

Cloudburst 

Code Breaker 
Code Breaker 
Cosmic Battle . 


Cosmic Battle 
Crazy Balloon 
Defenda 
Deflection 
Deflection 
Dragon Maze 
Dragon Maze 


Dune Buggy 
Duplicate 
Fire Trek 


Fly Snatcher 
Frogger 


Games Tape I 
Grand Prix 


Gun Men 


Hangman 
Hangman Maths 
Hesdon 
Highways Plot 


ICBM 
Invader Fall 


Indi 500 

Intro. to Basic I 
Invader Fall 
Invader Fall 
Jelly Monsters 


Jungle 

Jungle 

Kiddy Checkers 
Lunar Lander 
Lunar Lander 
Lunar Maths 


Machine Code Monitor 
Machine Code Monitor 

Master Wits 

Maths Hurdler/Monster Merge 


Maze Men 
Memory Pack 
Memory Pack 


Memory Pack 
Meteor Run 
Meteroid 

Missile Command 


Missile Commander 
Moak 


Mole Attack 
Music Maker 
Naval Attack 
Naval Battle 
New York 
Night Flight 
Othello 


Pack Man 


Programmer’s Aid 
Rabbit Functions 
Rabbit Writer 

Rat Race 
Renaissance 
Road Race 


Robot Zap 

Rugby Game 
Rugby Game 
Seawolf/Bounceout 
Simple Simon 


Hi-Tech 
Adcom 
Rabbit S/W 
Commodore 
Audiogenic 
Adcom 
Rabbit S/W 
Adcom 


Rabbit S/W 
Hi-Tech 
Llamasoft 
Adcom 
Hi-Tech 


Rabbit S/W 
Paysoft 
Hi-Tech 


PR Software 
Rabbit S/W 
Titan 
Hi-Tech 


Hi-Tech 


Paysoft 
Audiogenic 
Hi-Tech 
Adcom 
Hi-Tech 
Hi-Tech 


Hi-Tech 
Commodore 
Adcom 
Audiogenic 
Commodore 


Adcom 
Rabbit S/W 
Audiogenic 
Adcom 
Hi-Tech 
Titan 


Commodore 
Commodore 
Audiogenic 
Audiogenic 


Titan 
Commodore 
Commodore 


Hi-Tech 
Adcom 
Titan 
Hi-Tech 
Paysoft 
Rabbit S/W 
Hi-Tech 


Hi-Tech 


Commodore 
Rabbit S/W 
Rabbit S/W 
Commodore 
Audiogenic 


Adcom 
Hi-Tech 
Audiogenic 
Audiogenic 


QANADANANNA 


HOO -GAaGOAOD 


DADA DW 
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£8.62 
£8.00 
£4.99 
£24.95 
£19.99 
£5.00 
£2.99 
£8.00 


£4.99 
£8.62 
£9.95 
£7.00 
£8.62 
£7.50 
£8.30 
£8.62 
£4.99 
£5.25 
£7.80 


£8.30 
£8.62 
£7.95 
£7.99 
£5.00 


£7.80 
£7.80 
£8.30 


£8.62 
£5.25 
£7.99 
£8.62 
£5.00 
£8.62 
£8.30 
£8.62 


£8.62 
£14.95 
£7.50 
£6.99 


£19.95 
£6.00 
£4.99 
£6.99 
£7.00 
£8.62 
£6.00 


£34.95 
POA 
£6.99 
£7.99 


£6.00 
£74.95 
£24.95 


£44.95 
£24.99 
£10.00 
£7.95 
£8.62 
£6.99 


£8.62 
£10.00 
£7.00 
£8.62 
£5.25 
£4.99 
£8.30 
£8.62 
£7.80 
£8.30 
£8.62 
£7.80 


£34.95 
£4.99 
£9.99 
£19.95 
£19.99 


Six Program Pack; 
War Game 
Smash Out 
Black Jack 
Logic 
Pick Up Game 
Alarm Clock 


Ski Run 

Skier 
Skimetts 

Slot Machine 
Space Defence 


Space Defender 

Space Division 

Space Invaders 

Space Storm 

Space Wars/Battle Zone 
Spiders from Mars 
Spiders of Mars 

Star Battle 


Star Wars 

Star Wars Il 

Stella Shootout 

Stunt Cycle 

Sub Attack /Missile Command 
Submarine 


Super Breakout 
Super Breakout 
Super Breakout 
Super Expander High 

Resolution Pack 
Super Lander 


Super Moonlander 
Super Slot 


Super Snake 
Super Snake 
Super Worm 

The Alien 
Treasure Carrying 
UFO Shooting 
UFO Shooting 
VIC Code Monitor 
VIC Men 

ViCalc 
Vicgammon 
Vicmen 

Vicmen 

Vic Cube 

Wall Street 


PR Software 


Rabbit S/W 
Hi-Tech 
Audiogenic 
Hi-Tech 
Adcom 


Anglo American 


‘Commodore 


‘PR Software 
Hi-Tech 


Commodore 


Adcom 
Hi-Tech 
Rabbit S/W 
Audiogenic 
Hi-Tech 
Adcom 
Hi-Tech 
Commodore 


£4.99 
£8.62 
£6.99 
£8.62 
£10.00 


£8.62 
£6.99 
£8.62 
£6.99 
£6.00 
£24.99 
£25.90 


£19.95 


£6.99 
£7.00 
£15.00 
£7.75 
£7.95 
£8.62 


£7.00 
£7.75 
£8.62 


£34.95 


£19.95 
£8.62 


£19.95 
£7.00 
£8.62 
£4.99 
£7.99 
£8.62 
£7.00 
£8.62 
£34.95 
£7.00 
£6.99 
£7.00 
£7.00 
£7.99 
£8.62 


SOFTWARE LISTING 


Zombie 
Games Pack 3: 
Rat Trap 
Lunar Lander 
Black Box 
Games Pack 4: 
Star Trek 

Four Row 


Space Attack 
Games Pack 5: 
Invaders 
Wumpus 
Reversi 

Games Pack 6: 
Dodgems 
Simon 
Amoeba 


Games Pack 7: 


Life Forms 
Ballistics 
Snake 
Pd - Pod go Games Pack 8: 
. £ o ge Star Date 
& ra e e Gomoku 
3-D Asteroids Program Power c £6.85 Robots 
747 Flight Simulator Bug Byte C £8.00 | Games Pack 9: 
Adventure Program Power Cc £9.15 Snapper 
Adventures Acornsoft Cc £30.00 Minotaur 
Air Attack Program Power Cc £9.15 Babies 
Air Attack Program Power Cc £7.95 High Stats Cc 
Alien Maze Program Power C £5.69 Hyper Fire Cc 
Astrafire Program Power C £4.54 Introductory Pack C 
Astro Birds Program Power CG £9.15 Invader Force C 
Ater: Adventure Acornsoft C £11.50 
Atom Breakout Bug Byte C £4.00 Y 
Atom Business Games Program Power C £7.99 Invaders C 
Labyrinth C 
Atom Business Cassette Acornsoft Cc £7.50 ck A 
Atom Business Pack Acornsoft Cc £11.50 Lunar Lander C 
Atom Chess Acornsoft 8 £11.56 Martians C 
Atom Chess Program Power C £11.44 Maths Pack 1: Cc 
Atom Forth Acornsoft C £11.50 
Atom Invaders Bug Byte C £8.00 Maths Pack II: C 
Atom Life Category Acornsoft c £11.50 
Atom List Acornsoft 1 £17.25 Maze Ball Cc 
Atom Store Program Power £9.15 Microbudget Cc 
Atom Synthesiser Acornsoft C £11.50 Mine Field Cc 
Missile Command Cc 
Atomic Cube A&F S/W Cc £4.95 Mode 4 VDU C 
Backgammon Bug Byte C £7.00 Munchy Man re 
Chess Bug Byte Ss £9.00 Music Box C 
Chess Program Power Cc £9.15 
Constellation Program Power . £7.99 
Constellation Program Power Cc £7.99 Peeko Computer C 
Cowboy Shootout Program Power Cc £7.99 Pinball C 
Cylon Attack A&F S/W Ee £4.95 Polaris re 
; Polecat Cc 
Dambusters Program Power C £5.69 Pontoon : C 
Data Base Acornsoft c £11.50 Programmer s Toolkit C 
Death Satelite A&F S/W Cc £6.00. | Reversi C 
Demon Dungeon Program Power Cc £6.85 Rhino and Wiggle C 
Derby, Blitz and Rat Race Program Power Cc £6.84 Robot Control C 
Desk Diary Acornsoft Cc £11.50 Robot Nim C 
Disassemble Program Program Power C £6.85 
Sketch Pad Program Cc 
Dragon’s Lair Program Power S £6.85 Softscreen Cc 
Early Warning A&F S/W c £4.95 | Space Fighter Cc 
Easy Talker Acornsoft Cc £5.00 Space Invaders Cc 
Escape A&F S/W re £4.95 Space Storm C 
Fall of Rome Program Power C £7.99 Star Trek Cc 
Forth Tape Acornsoft c POA Star Trek C 
Forth, Theory & Practice Acornsoft c £6.00 Statistics Pack 
Fruit Machine Bug Byte Cc £4.00 Stockbroker 
Galactica Program Power Cc £5.69 Super Race Track 
Galaxian Bug Byte C £8.00 Squares, Simon and 
Galaxian War and Invasion Program Power C £6.84 Parachute 
Tangle 
Golf Bug Byte ee £5.00 The Soft VDU 
Games Pack 1: Acornsoft S £11.50 
Asteroids The Park 
Sub Hunt Time Tutor 
Break Out 2K Programs (1) 


£11.50 2K Programs (2) 
2K Programs (3) 


Games Pack 10: 
10 Games for minimum 


Atom Typist 

Games Pack 11: Acornsoft £11.50 UFO Bomber 

Missile Base Utility Pack 1 
Snooker Warlords 

Dominoes Word Pack ROM 
Games Pack 2 Acornsoft Word Processing Pack 
Dog Fight Word Tutor 
Mastermind Yan 
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REFERENCE 


Supplier 
Code 


AA _ Micro Centre Ltd 
30 Dundas Street 
Endinburgh EH3 6JN 
031 556 7354 


AB Micro and Video Palace 
62-64 Kensington High Street 
London W8 
01 937 8587 


AC  Laskys 
7-9 Queensway 
London W23RX 
01 200 0444 


AD Datarite Terminals Ltd 
Caldare House 
144-146 High Street 
Chadwell Heath 
Essex RM6 6NT 
01 590 1155 


AE ss Vincelord Ltd 
Suite 2 
26 Charing Cross Road 
London WC2 
240 0213/0217 


AF MicroComputerLand 
Shropshire House 
2-10 Capper Street 
London WCIE 6JR 
01 637 4078/948 6411 


AG Comart Ltd 
St Neots 
Cambs PE19 3JG 
(0480) 215005 


AH Cream Computer Shop 
Rabbit Software 
380 Station Road 
Harrow 
Middlesex 
863 0833 


Al Microvalue 
Computer Interfacing & 
Equipment Ltd 
The Micro Spares Shop 
19 Roseburn Terrace 
Edinburgh EH12 5NG 
(031) 337 5611 


Ad Molimerx Ltd 
A J Harding 
1 Buckhurst Road 
Town Hall Square 
Bexhill-On-Sea 
East Sussex 
(0424) 220391 /223636 


AK GW Computers Ltd 
55 Bedford Court Mansions 
Bedford Avenue 
London WC1 
01 636 8210/631 4818 


AL Acornsoft Ltd 
4a Market Hill 
Cambridge 
CB23NJ 
0223 316039 


Acorn Computers 
Fulbourne Road 
Cherry Hinton 
Cambridge 


AN 


AO 


AQ 


AS 


AT 


AU 


AV 


AW 


AY 


BA 


REFERENCE 


SOFTWARE DEALERS 


SOFTWARE SUPPLIERS 
LIST 


Microcomputers Products Int. 
Km PCW 

8 Cambridge House 
Cambridge Road 

Barking 

Essex 1G11 8NT 

591 6511 


Xitan Systems 

23 Cumberland Place 
Southampton S01 
0703 38740 


KGB Micros Ltd 

14 Winsor Road 

Slough 

Berks 

Slough (0753) 38581 /38319 


Broadside 

2 The Spinney 
North Cray 
Kent 


Software Ltd 
387 8832/388 9927 


Lucas Logic Ltd 

Nasco Microcomputers 
Division 

Welton Road 

Wedgnock Industrial Estate 
Warwick CV34 5PZ 


Atlantic Micro System 
70-72 Honor Oak Park 
London SE23 1DY 

01 699 2202 


TCL Software 

59/61 Theobalds Road 
London WCl1 

405 5240/2113 


IAS 
Cambridge Road 
Orwell 

Royston 

Herts 

0223 207689 


Intelligent Artefacts Ltd 
Cambridge Road 
Orwell 

Royston 

Herts 

0223 207689 


Kuma Computers 
11 York Road 
Maidenhead 
Berks 

0628 71778 


Microstore 

327 Kings Road 
London SW3 
352 9291 


London Retail 

98 Moysen Road 
London SW16 6SH 
01 677 2052/7341 


Micro-Spares 

19 Roseburn Terrace 
Edinburgh EH12 5NG 
031 337 5611 
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BC 


BD 


BE 


BF 


BG 


BJ 


BK 


BL 


BN 


BO 


CAPS Ltd 

28 The Spain 
Petersfield 
Hampshire 


GU32 3LA 


Maplin 

PO Box 3 

Rayleigh 

Essex 

0702 552911/554155 


Caxton Software 
Publishing Co. 

10-14 Bedford Street 
Covent Garden 
London WC2 

01 379 6502 


Cornshall Ltd 
32-34 Great Peter Street 
London SW1 


Micro Technology 

Royal Sussex Assembly Rooms 
The Pantiles 

Tunbridge Wells 

Kent 

0892 32116 


Elcon Research Ltd 
Viking Way 

Banhill 

Cambridge CB3 8EZ 
0954 81825 


Avalon Hill Games 
650 High Street 
North Finchley N12 
445 3044 


Call Apple (UK) 

c/o SBD Software, Freepost 
Richmond 

Surrey 

940 5194 


Lifeboat Associates 
PO Box 125 
London WC2H 9LU 
836 9028 


L & J Computers 
192 Honey Pot Lane 
Queensbury 
Stanmore 

Middx HA7 1EE 
204 7525 


Peach Tree Software 
International 

(Susan Jane) 

MSA House 

99 King Street 
Maidenhead 

Berks 

0628 71011 


ACT (Microsoft) Ltd 
Freepost 

Birmingham B16 8BR 
(David Low) 

021 454 8585 


Personal Computer Palace 
4-6 Castle Street 

Reading 

Berks 

0734 589249 


Sinclair Software 
Sinclair Research Ltd 
6 Kings Parade 
Cambridge 

CB2 1SN 

0276 66104 


BP 


BQ 


BS 


BT 


BU 


BV 


BW 


BX 


BY 


BZ 


CA 


CB 


CC 


Leicester Computer Centre Ltd 
67 Regent Road 

Leicester 

LE16YF 

0533 556268 


TABS Ltd 
Sopers House 
Chantry Way 
Andover 
Hants 

SP10 12U 
0264 58933 


IBR Microcomputers 
Suttons Industrial Park 
London Road 

Earley 

Reading 

0734 664111 


Computer Plus 
47 Queens Road 
Watford 

Herts 

WD1 2LH 

0923 33927 


The Essential Software Co. 
Dept BT (Visconti Ltd) 

47 Brunswick Centre 
London WCl1 

866 5445 


Guestel 

8-12 New Bridge Street 
London EC4 

583 2255 


Lowe Electronics 
Chesterfield Road 
Matlock 

Derbyshire DE4 5LE 
0629 4995 


Gate Micro System Ltd 
The Nethergate Centre 
35 Yeaman Shore 
Dundee 

0382 28194 


Abbey House 
Bothwell Street 


Glasgow 
041 221 9372 


Almarc Data Systems Ltd 
Great Freeman Street 
Nottingham 

NG3 1FR 

0602 52457/8/9 


Interam Computer Systems 
Ltd 

46 Balham High Road 
London SW12 

675 5325/6/7 


Terodec Ltd 

Unit 58 

Suttons Park Avenue 
Earley 

Reading 

0734 664343/6 


Poolsoft 

17 Blatchington Road 
Saford 

East Sussex 

0323 890604 


Highlight Software 
3 Nether Court 
Halstead 

Essex 

0787 475714 
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CD 


CE 


CH 


Cl 


CK 


CL 


CM 


CN 


CQ 


CS 


CV 


Omega Plus 
2c Graham Road 
London E8 1BZ 


Southern Software 
PO Box 39 
Castleigh 

Hants SO5 5WQ 


Sigma Systems 

54 Park Place 
Cardiff 

Cardiff 21515/34869 


Planet Software 
10 Norton Drive 
Eaton 

Norwich 


Brighton Gamer 

24 Gloucester Road 
Brighton 
Sussex 


0273 698424 


Picturesque 

6 Corkscrew Hill 
West Wickham 
Kent BR4 9BB 


ACS Software 

7 Lidgett Crescent 
Roundhay 

Leeds 


Chrisalid 

13 High Street 
Berkanstead 
Herts 

74569 


MED 
1736 Church Hill Road 
Thurmaston 


Leicester 
Leic. 704492 


Simple Software 
15 Havelock Road 
Brighton 

Sussex 

0273 504879 


Buffer Micro Shop 

374A Streatham High Road 
London SW16 

769 2887 


Pixel Productions 
39 Ripley Gardens 
London W1 48HF 


Computics Microsoft 
1 Bell Lane 
Wheatley 

Oxford 

OX9 1XY 


KW Software 

155 Ronginglow Road 
Sheffield 

S11 7PS 


Sideline Freepost 
Oxford OX2 8BR 


IQ Services 
Canal House 
Ardrigshaig 
Argyll 
Scotland 
0546 3212 


Willow Software 
PO Box 6 
Crediton 

Devon 

EX17 1DL 


Level 9 Computing 
229 Hughenden Road 
High Wycombe 
Bucks 


J Purves 

12 Stobhill Road 
Gorebridge 
Midlothian 
EH23 4PL 


CW Cambell Systems 


CZ 


DA 


DC 


DD 


DE 


DF 


DG 


DH 


DI 


DL 


DN 


Rous Road 
Buckhurst Hill 
Essex 

IG9 6BL 


Microdeal 
Deal House 
Bridges 
Bodmin 
Cornwall 


Prof. F H George 

Bureau of Information Science 
Commerce House 

High Street 

Chalfont St Giles 

Bucks 


J Wolstencroft 

Sagar Fold 

Preston 

Chipping (09956) 327 


Ground Control 

Alfreda Avenue 
Hullbridge 

Essex SS5 6LT 
Southend (0702) 230324 


Mick Bignell 
01 953 8385 


Giltrole Ltd 

Dept PCW, PO Box 50 
Rugby 

Warks CV21 4DH 


Deep Thought Software 
20 Chauntsingers 

Alton 

Hants 


Silversoft (Dept PCW) 
40 Empress Avenue 
Ilford 

Essex 


Michael Orwin 

26 Brownlow Road 
Willesden 

London NW10 


Hisoft 

60 Hallam Moor 
Liden 

Swindon 
Wiltshire 


The Soft Option 
Bamberplan Ltd 
PO Box 11 
Cranbrook 
Kent 

058080 310 


Wild Bills Computer Rodeo 
PO Box 721439A 

London 

01 246 8000 


Microcomputer Spacedrome 
3 Westholm 

London NW11 

01 458 5845 


Spider Software 
98 Avondale Road 
South Croydon 
Surrey 

01 680 0267 


Xavier Business Systems 
7 North Lane 

Clayton 

Scarborough 

Yorkshire 

(0723) 583509 


Camden Electronics 
(Systems Division) 
462 Coventry Road 
Small Heath 
Birmingham 


021 773 8240/021 772 5718 


Sumlock Electronic Services 
Royal London House 

198 Deansgate 

Manchester 

M3 3NE 


DO 


DP 


DQ 


DS 


DT 


DU 


DV 


DW 


DX 


DY 


DZ 


Microstyle 

29 Belvedere 
Lansdowne Road 
Bath 

(0225) 334659 


Small Systems Engineering 
Ltd 


2-4 Canfield Place 
London NW6 
01 328 7145 


Woodland Software 
103 Oxford Gardens 
W10 6NF 

01 960 4877 


Telesystems Ltd 
PO Box 12 
Great Missenden 
Bucks 

HP16 9DD 


Macronics 

26 Spiers Close 
Knowle 
Solihull 

West Midlands 
B93 9ES 


Hewson Consultants 
Dept PCW 

7 Graham Close 
Blewbury 

Oxon 

(0235) 850075 


Silicon Office Services 
240 Durants Road 
Enfield 

Middx 

EN3 7AZ 

01 805 0903 


Sirton Computer Systems 
Unit 14 

29 Willow Lane 

Mitcham 

Surrey 

01 640 6931 


Psion Ltd 

2 Huntsworth Mews 
Gloucester Place 
NW1 6DD 


JRS Software 

19 Wayside Avenue 

Worthing 

Sussex 

Worthing 65691 (evenings and 
weekends only) 


Calisto Computers Ltd 
119 John Bright Street 
Birmingham B1 1BE 
021 632 6458 


Micro Gen (Dept PCI) 
24 Agar Crescent 
Bracknell 

Berks 

0344 27317 


Anglia Computer Centre 
88 St. Benedicts Street 
Norwich 

NR2 4AB 

0603 26002 


SBD Software 

15 Jocelyn Road 
Richmond TW9 2TJ 
01 948 0461 


Abacus Software 
PO Box 7211 
Grand Rapids 
Michigan 49510 


Qdos Business Software 
9 Tintern Close 

Streetly 

Birmingham 

021 353 0058 


dK’ tronics 

23 Sussex Road 
Gorleston 

Great Yarmouth 
Norfolk 

(0493) 602453 


EF 


EQ 


Computech Systems 
168 Finchley Road 
London NW3 6HP 
01 794 0202 


Electronics Experts 
Avondale Workshops 
Woodland Way 
Kingswood 

Bristol 

BS15 1QH 


Artic Computing 
396 James Reckitt Avenue 
Hull HU8 0JA 


Knights TV & Computers 
108 Rosemount Place 
Aberdeen 

0224 630526 


Microage Electronics 
135 Hale Lane 
Edgware 

Middx 

01 959 7119 


Holly Products 
Blackthorn House 
Dukes Lane 
Gerrards Cross 
Bucks 


I O Systems 

6 Laleham Avenue 
Mill Hill 

London NW7 

01 959 0106 


Merton Electronics (Dept PW) 
85/87 Station Road 

W Croydon 

680 8606 


Davinci Computer Shop 
65 High Street 
Edgware 

Middx 


Calco Software 
Lakeside House 
Kingston Hill 
Surrey 


01 546 7256 


Richard Francis (Dept PCW) 
22 Foxhollow 

Barhill 

Cambridge 


Microtek Ltd 

15 Lower Brook Street 
Ipswich 

Suffolk 

(0473) 50512 or 52466 


Diskwise Ltd 
25 Fore Street 
Callington 
Cornwall 
05793 3780 


Control Technology 
39 Gloucester Road 
Gee Cross 

Hyde 

Cheshire 

SK14 5JG 

061 368 7558 


Comp Shop 

311 Edgware Road 
London W2 

01 262 0387 


Micro Computer Prods 
(Room PC) 
Cambridge House 
Cambridge Road 
Barking 

Essex IG11 8NT 

01 591 6511 


GW Computers 

55 Bedford Court Mansions 
Bedford Avenue 

London WC1 

01 636 8210 


C/WP Computers 
108 Rochester Row 
London SWIP 1JP 
01 828 3127 
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FA 


FC 


FG 


FJ 


Metrotech Mail Order 
Waterloo Road 
Uxbridge 


Middx 
0895 58111 x 274/269 


Microsystems Ltd 
Summerfield House 
Vale 

Guernsey 

0481 47377 


Superior Systems Ltd 
178 West Street 
T 


S14E 

0742 755005 

Control Universal Ltd 
Unit 2 

Andersons Court 
Newnham Road 


Cambridge 
0223 358757 


Pete & Pam Computers 
98 Moyser Road 
London SW16 

01 677 2052/7341 


Zenith Data Systems 
Bristol Road 
Gloucester 

0452 29451 


Commodore Information 
675 Ajaz Avenue 
Slough 


Berks 

Slough 79292 
Logic Computers 
31 Palmer Street 


London SW1H OPR 
01 222 1122/5492 


Overseas Computer 
Systems Cons. 
182a Queens Road 
Watford 

Watford 48580 


Blyth Computers 
Wenhaston 
Halesworth 
Suffolk 

050 270 565 


Taurus Computer Design 
47 High Street 

Baldock 

Herts 

SG7 6BG 


HITEC (Austria) 
Zollergasse 15 
A-1070 

Vienna 


Austria 
01043 222 934331 


Graffcom Systems 
102 Portland Road 
Holland Park 
London W11 
01 727 5561 


Electronic Aids (Tewkesbury) 
Mythe Crest 

The Mythe 

Twekesbury 

Glos GL20 6EB 

0386 831020 


BUG-BYTE 
98-100 The Albany 
Old Hall Street 
Liverpool 


Learning Computer Systems 
37 St Andrews Drive 
Seaford 

Sussex 

BN25 2SB 


Jentech Services Ltd 
Nordley 

Bridgnorth 
Shropshire 

WV16 4SU 

07462 5287 


FO 


FQ 


FS 


FZ 


GA 


GB 


GC 


GD 


GE 


Dept ZM Work Force 
140 Wilsden Avenue 
Luton 

Beds 

LU1 5HR 


Twickenham Computer Centre 
72 Heath Road 
Twickenham 


Middx 
892 7896 or 891 1612 


Sbd Software 
15 Jocelyn Road 
Richmond 

948 0461 


Beebug 

PO Box 50 

St Albans 

Herts 

(Independent User Group for 
BBC Micro) 


RAM Computer Services Ltd 
15-17 North Parade 
Bradford 

0274 391166 


Ozwise Computers 
28 Crofts Road 
harrow 

Middx HA1 2PH 
01 863 2309 


Compusense 

PO Box 169 
Palmers Green 
London N13 4HT 
01 882 0681 


The Avery Computer Company 


13 The Mall 

Bar Hill 
Cambridge 

(Crafts Hill 80991) 


Hilderbey Ltd 
8/10 Parkway 
Regents Park 
London NW1 
01 485 1059 


Micromedia 
Vine Cottage 
Tentelow Lane 
Norwood Green 
Middx 

01 843 9457 


Wida Software 

2 Nicholas Gardens 
London W5 5HY 
01 567 6941 


Superior Systems Ltd 
178 West Street 
Sheffield 

0742 755005 


Eltec Services Limited 
231 Manningham Lane 
Bradford 

BD8 7HH. 

(0274) 491372 


Anglo American Software 
138a Stratford Court 
Sparkhill 

Birmingham 

021 771 2995 


Castle Electronics 
15 Castle Street 
Hastings 

East Sussex 

0424 437875 


Quicksilva 

95 Upper Brownhill Road 
Maybush 

Southampton 

Hants 

0703 771248 


A&F Software 

10 Wilpshire Avenue 
Longsight 
Manchester 

061 320 5482 
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GF 


GG 


GH 


GI 


GJ 


GK 


GL 


GM 


GN 


GO 


GP 


GQ 


GR 


GS 


GT 


GU 


GV 


GW 


SRS Microsystems 
161 Bramley Road 
Oakwood 

London N14 4XA 
01 363 8060 


Stirling Microsystems 
241 Baker Street 


NW1 

01 486 7671 
Microtanic Software 
235 Dulwich Road 


London OBD 
01 693 7659 


Lander Microsystems 
32 Clockhouse Lane 
Collier Row 
Romford Essex 
Romford 26325 


Computer Concepts 
16 Wayside 
Chipperfield 

Herts 

09277 62955 


Program Power 
5 Wensley Road 
Leeds LS7 2LX 

0532 683186 


Syrtis Software 

23 Quantock Road 
Bridgewater 
Somerset 


Lutterworth Software 
6 Cromwell Close 
Walcote 

Lutterworth 

LE17 4JJ 


Collins Computing 
The Gatehouse 
Whinburgh 
Dereham, Norfolk 


Datafax (Dept CT) 
Riviera House 
Queens Road 
Buckhurst Hill 
Essex 


CCSoft 
83 Longfield Street 


- Southfields 


London SW18 


Microx 

52 The Strand 
Worthing 
Sussex 
Worthing 49584 


Pro Software 
121 Tyn-Y-Twr 
Baglan 

Port Talbot 

West Glamorgan 
SA12 8YE 


Sussex Software 
Wallsend House 
Pevensey Bay 
East Sussex 


Rose Cassettes 
148 Widney Lane 
Solihull 

West Midlands 
B91 3LH 


Axis (YC2) 
71 Brockfield Avenue 
Loughborough 


Leics 

LE11 3LN 

PR Software 
28 the Fairway 
South Ruislip 


Middx 
HA4 ORY 


Bridge Software 
36 Fernwood 
Marple Bridge 
Stockport 
Cheshire 

SK6 SBE 


GX 


GY 


GZ 


HC 


HE 


HF 


HG 


HJ 


HL 


HN 


Video Software Limited 
Stone Lane 

Kinver 

Stourbridge 

West Midlands 

Kinver 2462 


J M Steadman 
6 Carron Close 
Leighton Buzzard 
Beds LU7 7XB 


Transform Ltd 
41 Keats House 
Porchester Mead 
Beckenham 


ent 
01 658 1661 


Baust Computing Consultants 
31 Peak Lane 

Fareham 

Hants PO14 1RX 

0329 281480 


University Computers 
5 St Barnabas Road 
Cambridge CB1 2BU 


Educare 
139a Sloane Street 
London SW1X 9AY 


Simon Software 
Freepost 
New End 
Redditch 


Docimodus 

161 Walmersley Road 
Bury 

Lancashire 

BL9 5DE 


M C Associates 
4 Granby Road 
Cheadle Hulme 
Cheshire SK8 6LS 


Addictive Games 
Dept YC PO Box 278 
Conniburrow 

Milton Keynes 

MK14 7NE 


J K Greye Software 
Dept YC 

16 Park Street 
Bath 

Avon 

BA1 2TE 


John Prince 

29 Brook Avenue 
Levenshire 
Manchester M19 


Titan Programs 
83 Ashwood Road 
Rudloe 

Corsham 
Wiltshire 

SN13 OLG 

(0225) 810132 


Micro Computer Software 
Unit D6 

Pear Industrial Estate 
Stockport Road 

Lower Bredbury 
Stockport 

SK6 2BP 

061 494 2441 


Phipps Associates 
99 East Street 
Epsom 


Surrey 

KT17 1EA 

Gemini Electronics 
50 Newton Street 


Manchester M1 
061 236 3083 


The Vic Centre 
154 Victoria Road 
Acton 

London 

W3 6UL 
01-992-9904 
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Read this ad 


You: “Darling, I've decided to buy a 
computer’ 


Ber: rae ell “OR Xcche een! 
ou: “Yes, | know we could do witha 

new washing machine. But the new 

Dragon 32 Computer is much more 
important. It's the first computer 


actually designed for all the family - 
and it costs under £200!” 


Her: “**++¢?(!(@££ 2?! fortune!” 
You: “No, Im not being selfish. Com- 


puters are for the whole family - and 


they're going to play a big part in the 
childrens future’ 


er: “Oh?” 


From this point 
on, the conversation 
should follow more 
easonable lines. ~ 
owing you to fully 
plain themany advan- 
es of the new Dragon 


AM FOR UNDER £200" 
‘or a start, the Dragon 
2K RAM. Your wife may 
nderstand that, sojust tell 
at the Dragons capabilities 
truly massive - at least twice 
‘ owertul as its competitors, 


more expensive units. The 
give you all the power 
ely to need, and more, to 

our Own programs - along with 


an exciting range of software which can 
do anything from helping with kids _ 
spelling and arithmetic to creating your 
own cartoons. 


THE FIRST FAMILY COMPUTER. 


All of which brings you nicely to 
the point where you tell your wife just 
how much fun the kids will have with 
the Dragon. How it will save her all that 


DRAGON 32 


“Television 
not included 
in price. 


aul 


typed instructions into beautiful draw- 
ings and designs using set, line, circle, 

draw, scale, rotate and paint features, in 
up to 9 colours - and play and compose 


to your Wile. 


SPECIFICATIONS 


6809E MICROPROCESSOR. Pet, Apple, Atari 400, 
BBC Micro, and VIC 20 still have the less powerful 6502. 


32K RAM (as standard). At least twice the power of 
similarly priced machines. Expandable to 64K RAM. 


EXTENDED MICROSOFT COLOUR BASIC (as standard). 
Featuring: ADVANCED GRAPHICS (set, line, circle, 

paint, print, draw, rotate and print using). 

ADVANCED SOUND 5 octaves, 255 tones. 
AUTOMATIC CASSETTE RECORDER CONTROL. 
FULL EDITING with INSERT and DELETE. 


9 COLOUR, 5 RESOLUTION DISPLAY. 
USE WITH ANY U.H.E TV and/or separate PA.L. monitor. 


PROFESSIONAL QUALITY KEYBOARD 
Typewriter feel. Guaranteed for 20 million depressions 
PRINTER (Centronics parallel). 


JOYSTICK CONTROL PORTS. 


with 5 octaves of music. How it will 
engross your children in mind-boggling 
adventures in dungeons and caves with- 
out even getting their knees dirty. And 
the Dragon works with any U.H.E TV 


THEY LL LEAKN AS TREY PLAY 


And then you can casually point out that 
___ although the kids are having fun, 
~ . they're also learning. And within 

a very short space of time, the 

whole family will be completely 

at home with programming - with 
computer language - with every aspect 
of how computers work. Which cant do 
their future prospects any harm at all. 


BRILLIANTLY SIMPLE 

INSTRUCTION MANUAL. 

The Dragon is made in Britain, 
designed with the help of British Univer- 
sities. And it's also worth remembering 


that the Dragons instruction manual 


is clearer and easier to 
understandthanany — 
otherhomecomputers. 

That its top-quality 
keyboard is as easy to 
use as a typewriter, and © 
so well made it's guaranteed 
for twenty million 
depressions. 


TAKE THE FAMILY DOWN 
THE HIGH STREET. 


And if she still wants to know more 
take her to see the Dragon 32. It'll soon © 
be available in most good stores - or you © 
can send the coupon for further details, 

And if youre one of our many lady 
readers, please accept our apologies. 

Perhaps youd like to read this ad to - 
your husband. 


DRAGON 32 


The first familycomputer. 


Industrial Estate, Swansea, Glamorgan SA5 4EH. 
Tel: 0792 580651. 


| Please send me further information about the Dragon 32. | 
| Name 

| Address 

| PCT/9/82 
| A member of the Mettoy Group of Companies. 


EERE EEE 
Cambridge Computer Store 


Two Great Micros 
instock now! 


_ Sinclair 


ZX81 


Price includes VAT 


= 
Cambridge Computer Store 


1 Emmanuel Street, Cambridge CB1 1NE 
Phone (0223) 358264/65334 


Also in our ‘Budget Micros’ Dept: Commodore VIC-20 


AFTER SALES 
PRODUCT 
MAINTENANCE 


ABeC 


Lomputers Si 


16 5 
BRILLIANT OCTAVES 
COLOURS SOUND 


5 STAR VALUE 
TEXAS TI99/4A 


SOFTWARE — 1199/4A — GENIE! +I 
GENIE | & GENIE Il — £269 


SEIKOSHA — EPSON — PRINTERS — From £199 
RAM EXPANSION — VIC20 — GENIE — 
BOOKS — MEDIA — COMPUTING ACCESSORIES 


SEND S.A.E. FOR DETAILED PRICE LISTS 


Terms — Please add VAT at 15%. Cheque 
P.O. with order. Carriage Computers 
Printers £5.00. Post and Packing other 


A. B. & C. COMPUTERS, 
11 BROCKSTONE ROAD, 
ST AUSTELL, CORNWALL. 
Tel: St Austell (0726) 64463 


items 60p. All hardware checked by 
service engineer. ACCESS credit for 
Personal Customers. 


Tel: Newquay (06373) 6886 


Personal callers welcome - Demonstrations - Advice - Technical Support 


OPENING SHORTLY 


A retailer for Sinclair accessories in the 
Yorkshire/ Lancashire/ Humberside area.: 


We are situated close to the M1 & M62 
motorways and offering easy parking. 


As well as a complete range of hard and 
software, our service department can 
repair, modify or fit a wide range of 

~ accessories. 


For further details of these and many other 
services phone: 


PHILIP COPLEY 
on 
0924 272 545 


Manufacturers of accessories looking for a 
retailer in our area are invited to contact us. 


Hours of business: 
MONDAY to SATURDAY, 10am to 8pm 


Wida Software 


Specialists in Educational Software for Schools 


APFELDEUTSCH (now lower case) £120.00 
CAL course in German. Beginners to ‘O’ Level and beyond. Textbook: Work- 
book: 6 Language Lab cassettes: 7 Apple disks of teaching and testing 
routines. Apple only. (20% discount for schools) 
TEACHER’S TOOLKIT 

Courseware Writer (Apple/Pet/BBC/Vic-20) £25.00 
Starter pack for building up library of tests. No Knowledge of computing 
needed. Suite of five programs; Tester, Testmaker, Editor, Multiple Choice 
specimen, Director of tests. 
MASTER MATHS (Apple disk) £90.00 
Complete ‘O’ Level course in Maths by LCL using Apple graphics and sound 
(disks available separately) Set of 6 ZX81 cassettes £20.00 
WORDPACK for ZX81 (16K) 

Language teaching games 
STORYBOARD 
Reconstruct page of text on screen (with clues, next word, etc) MX80B, 
Apple, Pet, BBC Micro, VIC-20 £10.0 
SHAPE MANAGER (Apple kit) £46.00 
The easy way to build up shapes and use them in your program. Does for 
shapes what a word processor does for words. From Sinta Software. 
TIMETABLING BOOK (Hutchinsons) 
Timetabling Software for Apple, Pet, TRS-80, 380Z 
GERMAN and FRENCH 
Teaching routines (send s.a.e. for details: Apple, Pet, BBC Micro, VIC-20) 


£4.50 and £5.00 


WIDA SOFTWARE 

2 Nicholas Gardens 
London W5 5HY 
VISA Tel (01) 567 6941 
| or (062 882) 5206 


BARCLAYCARD 
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THE BOOK YOU'VE 


BEEN 
WAITING 
FOR! 


Examines and explains 


every function. 
on the ZX Spectrum 


Just £6.95 


CUCEERETRURURAUETOCALUGCETO.AFUUEULC CAVEAT ETE TEH 3 ; } 


Try this program from the book: 


S PAPER @: CLS _: BORDER @ 
19 FOR x=a TO 38s 
2a PLOT xX.®@ 
3S@ DRAW GUER 1; BS5-N#2, 175 
4@ NEXT xX 
SQ FOR Y=@ TO 175 
59 PLOT W.Y Bs 
7@ DRAW OVER 1;,255,17S-Y#2 
6@ NEXT ¥: REM © JU. Ruston 


Takes you through programming your ZX Spectrum from first principles 
right through to such things as defining your own graphics, MERGE, 


READ/DATA, SCREENS, POINT and DRAW. 


Interface, 

Dept. R.H. 

44—46 Earls Court Road, 
London W8 6EJ. 


Please send me the following: 

) PROGRAMMING YOUR ZX SPECTRUM — £6.95 

) GETTING ACQUAINTED WITH YOUR ZX81 — £5.95 

) 39 TESTED PROGRAMS FOR THE ACORN ATOM — £6.45 

) LET YOUR BBC MICRO TEACH YOU TO PROGRAM — £6.45 
) THE BBC MICRO REVEALED — £7.95 

) PASCAL FOR HUMAN BEINGS — £4.95 

)A sample issue of INTERFACE, the monthly ZX magazine published 
by the National ZX Users’ Club — £1.00 


benciose a-total of Fo" bee? 


ee ~~ ~~ OS™ 


Name 
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ZX Spectrum 


THIS *BOOK. 18° FOTALUY 
ORIGINAL, hi: 2S N04 
BASED ON ANY OTHER 
BOOK, & THE PROGRAMS 
ARE ALL NEW 


User-defined graphics 
chapter tells you how 


Address to create your own 
aes or a es en res fo. DOTMAN game! 


REFERENCE 
MICROTERMS 


Get to grips with terminology in this month’s issue 
dictionary. A quick reference guide to common 


computer jargon. 


Address 


A label or name (usually a binary or hex- 
adecimal number) specifying a particular 
memory location. 


ASCII 


American Standard Code for Information 
Interchange — representing letters, 
numbers etc by 128 permutations of a 
7-bit code. 


Assembly Language 

Means of representing program state- 
ments in mnemonics and conveniently 
handling memory addressing by use of 
symbolic terms. 


BASIC 


Beginner’s All Purpose Symbolic Instruc- 
tion Code. An easy to learn, widely used 
computer language. 


Bit 
Asingle binary digit, representing eithera 
‘one’ or a ‘zero’. 


Binary: 

Numbering system with the base 2, using 
the digits 0 and 1 instead of the decimal 
series 0 to 9. All digital computers work 
on data and instructions presented as 
binary numbers. 


Buffer 


(1) An area of memory designated to hold 
data being transferred between devices 
working at different speeds, eg the fast 
processor and the slower keyboard, 
printer or disc. 

(2) An electronic device in a signal path 
designed to allow signals to pass in one 
direction but to hold back unwanted 
voltages in the opposite direction, which 
might damage the sending apparatus. 


An error in software. 


Bus 

(Sometimes spelt Buss). Basically, the 
multiple wiring common to several parts 
of a computer and the number of chan- 
nels therein — eg a 16-bit bus addressing 
64K memory locations or a 20-way bus 
addressing 1 megabyte. Bus is now 
generally identified with the pattern of 
connections to the plugs and sockets 
whereby optional units (eg more 
memory) may be connected to a com- 
puter. 


Byte 
A binary number, usually of eight bits. It 
can represent a number from 0 to 255 
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(8-bit byte) as there are 256 possible com- 
binations of “ones” and ‘zeros” eight bits 
long. 


Compiler 
Software which converts high level 
language statements into either 
assembly language statements, or into 
machine code. 


CUTS 


Computer Users Tape System. Definition 
of system for storing data on cassette tape 
as series of tones to represent binary 1’s 


and 0’s. 
Data 


Simply, information. The raw material 
that the computer processes. 


Debug 


To correct the errors in a program. 


Disc (Disk) 

Magnetic storage device allowing fast 
random access to a large volume of data. 
A full-size hard disc will hold, say, 5 
megabytes or more; a smaller floppy disc 
typically holds from 80 to 250 kilo bytes 
but in either case the capacity is being in- 
creased all the time. 


EPROM 


Erasable Programmable Read Only 
Memory. Writing typically takes one 
minute and erasing, by ultra-violet light, 
10 minutes or longer. 


Execute 
To perform a sequence of program steps. 


Execution Time 
The time taken to perform an instruction. 


Firmware 
Instructions or data permanently stored 
in ROM. 


Flag 

A linen object that one salutes — but 
sailors use them to send messages. So do 
computers. A flag is an indicator signal 
(usually just one bit) that generally 
signals a condition. 


Graphics 

Literally — drawings; a method of pro- 
ducing graphs or pictorial figures on a 
suitable output device, usually a video 
monitor (TV set for most hobby com- 
puters) but sometimes a chart recorder or 
printer. 


Hard Copy 


A computer printout or listing on paper. 


Hardware 
All the electronic and mechanical com- 
ponents making up a system. 


Hex 


Shortened version of Hexadecimal, 
meaning ‘6 plus 10’, which is a funny way 
of saying 16. It refers to the number 
system with a base of 16. This uses 0 to 9 
and then A to F of the alphabet to repre- 
sent its 16 digits. Two hex digits can be 
conveniently used to represent a byte 
(eight bits). 


IEEE 

Institute of Electronic and Electrical 
Engineers (in USA) — a body which has 
set a number of standards for more order- 
ly interchange of information between 
various electronic devices, including 
computers. 


Instruction 

A set of bits which causes the CPU to 
carry out a particular task. Usually a 
basic or fundamental command under- 
stood by the microprocessor. 


Instruction Set 

That set of fundamental instructions 
which control a microprocessor’s or com- 
puter’s basic set of possible operations. In 
general, the larger the instruction set the 
more powerful the microprocessor. 


Interpreter 

An interpreter is a software routine which 
accepts and executes a high level 
language program, but unlike a compiler, 
does not produce intermediate machine 
code but converts each instruction as 
received. 


1/O 

Input/Output. A computer generally has 
one or more ports through which it com- 
municates with ‘the outside world’ — 
peripheral devices such as a keyboard, 
video display (VDU), printer etc. An1I/O 
port may be just an input or just an output 
or it can be bidirectional. 


Kilo (K) 
Normally means 1000, but stands 
for1024 (21°) when referring to memory. 


Keyboard 


A device, similar to a typewriter, which is 
used to code alphanumeric characters in 
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a form that the computer can recognise. 
The usual method of interacting with a 
microcomputer for hobbyists. 


Language 

A repertory of commands — symbols, ex- 
pressions etc, used to ‘call up’ the instruc- 
tions or procedures a processor can ex- 
ecute. Higher-level languages are easily 
understood by mere humans and com- 
puters designed to work with such 
languages (BASIC, for example) use an 
interpreter to change this into the 
machine code under which the processor 
operates. 


Location 
Physical position; memory location is the 
same as address. 


Loop 

Program technique where one section of 
program (the loop) is performed many 
times over. 


Machine Language (Code) 
The lowest (and tediously detailed) level 
of program instructions. All higher level 
coding must be converted to machine 
language (by compiler or interpreter) 
before a processor can obey it. 


Memory Map 

Chart showing how memory is used by a 
computer. The arrangement of data and 
program within the memory. 


Memory Mapped I/O 

A technique of using I/O facilities by ad- 
dressing I/O ports as ifthey were memory 
locations. 


Micro (also u) 
Prefix signifying one millionth. Also used 
descriptively of something very small. 


Micro Program 
Program inside a CPU which controls the 
actions performed by the CPU chip itself. 


Modulator 

A device, included in every good hobby 
computer, which takes the computer’s 
output and converts it to an RF signal ona 
suitable TV channel, giving you a cheap, 
convenient visual display — even if you 
don’t understand what’s on the screen! 


Monitor 

(1) The first level of computer operating 
. systems: the program which turns 
machine code commands into action, 
managing input, output etc. 

(2) A TV-type device which is specially 
constructed to handle Video signals from 
a computer that does not have a 
modulator. 


m-Sec 
Nanosecond, one-thousand-millionth of 
a second. 


Non Volatile 
Memory which will retain data content 
after power supply is removed, eg ROM. 


Octal 


Base 8 number system. Character set is 
decimal 0-8. 


Parallel 


A method whereby data, so many bits 
wide, can be transferred simultaneously 
over a group of wires — one wire per bit. 
An 8-bit system requires eight wires. In ef- 
fect, the bits are transferred ‘in parallel’. 


Peripheral 

Device attached to a computer, eg 
printer, plotter, disc unit, but not 
necessarily essential to its use. 


Pointer 

In the microprocessor, or in memory ex- 
ternal to it, pointers can be registers 
allocated to listing memory address — 
they ‘point’ to memory locations. 


Port 
Terminal which the CPU uses to com- 
municate with the outside world. 


Printer 
A device for producing typed or printed 
copy (hard copy). 


Print Out 


Same as hardcopy. 


Program 

A set of instructions, either in 
mnemonics, in digital (binary) form or in 
a high-level language, which tells the 
computer to perform a sequence of tasks. 


Program Counter 

Register in the microprocessor which 
keeps track of which part of the program 
is being executed. 


PROM 


Programmable Kead Only Memory. 
Proms are a special form of ROM, which 
can be individually programmed by the 
user. 


RAM 


Random Access Memory. Read write 
memory. Data may be written to or read 
from any location in this type of memory. 


Reset 

Simply — go back to the start, do not 
pass GO, do not collect 200 bytes. A 
switch whereby computer control is 
returned to the monitor or low-level 
operating system and all internal variable 
values are changed to zero. This may be 
the only way of getting out of some 
endless loop which has arisen from a pro- 
gramming error. 
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Register 

A general-purpose memory, or set of 
memory locations, built into the micro- 
processor itself. Sometimes, particular 
registers may be designated for a specific 
purpose. 


ROM 


Read Only Memory. Memory device 
which has its data content established as 
part of manufacture and cannot be 
changed. 


Routine 

A whole program or part of a program 
designed to perform a single function or 
action. 


RS232 


A communications interface used for 
modems and for serial printers. 


Run 
Instruction to execute a program. 


Serial 
Transfer of data one bit at a time. 


Software 
The different kinds of program required to 
work a computer. 


Source Code 

Program written in one of the high-level 
languages and requiring compilation into 
machine language before use. 


String 


A sequence of characters. 


Subroutine 

A part of a program which performs a 
specific task and which is available for 
use elsewhere in a program, as often as 
you like. 


Syntax 
The grammar of a programming 
language. 


TTY 
Teletype. 


VDU 

Visual Display Unit. Usually a TV set in 
hobby computers, but may be a video 
monitor which accepts the output direct- 
ly from the computer. 


Volatile 


Memory devices that will lose data con- 
tent if power supply removed (ie RAM). 


Word 


Parallel collection of binary digits much 
as byte. 


Word Processor 

A computer with software for entering, 
editing, storing, formatting and printing 
text, rather than processing figures. 
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i — —_ 
MAIL ORDER MADE EASY 


PLEASE USE THE COUPON BELOW WHEN ORDERING FROM ADVERTISEMENTS IN 


PERSONAL COMPUTING 


Dear Sirs, with reference to your advertisement on page .... of Personal Computing 
Please send me the following details or your Brochure O Tick Box 
Please send me the following goods O Tick Box 
Quantity Description Price Postage Total 


Dear Sirs, with reference to your advertisement on page .... of Personal Computing 
Please send me the following details or your Brochure O Tick Box 
Please send me the following goods O Tick Box 
Quantity Description Price Postage Total 


Dear Sirs, with reference to your advertisement on page... . of Personal Computing 
Please send me the following details or your Brochure O Tick Box 
Please send me the following goods O Tick Box 
Quantity Description Price Postage Total 


¢ 
DELETE AS NECESSARY GRAND TOTAL 


| enclose Cheque/Postal Order/Debit my Access/Barclaycard No............. ccc cece eee ees 
NAME: oe ee Yee es 


SS 


96 Personal Computing Today September 1982 


ZX 81 (16K) EDUCATIONAL SOFTWARE 
“O” LEVELS NEXT YEAR? 


It's easy to revise Maths and French using your ZX 81 


MATHS CASSETTE - 3 programs. First program 
teaches and tests, 2nd and 3rd programs are timed tests 
using generated questions from the “O” Level syllabus 
Help and explanations are given where appropriate 


FRENCH CASSETTE - 6 programs. First 3 programs 
are teach and test Grammar programs. Programs 4, 5 
and 6 are comprehensive Vocabulary tests 


ALSO AVAILABLE - An Educational! Quiz and a large 
range of Junior Maths and English programs (8-13 
years) 


£4.50 per cassette (p & p free) or send sae for catalogue 
to:- ROSE CASSETTES, 148 Widney Lane, Solihull, 
West Midlands B91 3LH 

Our software has received good reviews in “Your 
Computer” and “Educational Computing” and is 
included in the Muse library of Educational Software 


TANDY OWNERS. Hardy Adventurers 
wanted!! Discover, explore and exploit the 
Valley of the Kings, Gunworld and the 
Graphic Adventure “Quest”. Ogre, 47 Chisle- 
hurst Avenue, Liverpool. 


SINCLAIR ZX81/SPECTRUM business 
programs: Mailing Lists, Stock Control, 
Accounts, Reports etc. SAE details — Data- 
fax(PC), 287-291 High Street, Epping, Essex. 


ZX81 16K RAM 


16K RAM, UPGRADEABLE. 

BUILT INKEYBOARD SOUNDER (fast mode) 
NEAT BLACK PLASTIC CASE. 

ONLY £25.95 to above specification. 

OR £21.95 Non upgradeable, no sounder. 


SAE for more details of these and our 16K 
RAM & 1.0. BOARD, still available at £45.00. 
e All inclusive prices. Orders to: 


Alfreda Avenue, 
Hullbridge, Essex, 
SS5 6LT. 


UC Controt 


QUALITY VIC SOFTWARE — Games tape 
1 £6.50; Games tape 2 for 3.5k only, £6.50, for 
6.5k only, £8.00. Add HI-RES to your games 
the easy way for only £8.00. Contact Soft 
Toys, 14 Lockharton Avenue, Edinburgh 
EH14 1AZ. 


MZ80K HORSERACE ANALYSIS. Winners 
galore. A serious program. Not a game. 
Cassette: £5.75. Details: Paragon, “Moor- 
side’, Woodlands, Wimborne, Dorset. 
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ADVERTISEMENT 
RATES Semi-Display (min 2 cms) 


ice 


insertions £7.25 per cm 


4-11 insertions £6.75 per cm 
12+ insertions £6.25 per cm 


Lineage 30p per word (min 15 words) 
Box Nos. £2.50 


Closing date 2nd Friday of the month 
preceding publication date. 
All advertisements in this section must be prepaid. 


Advertisements are accepted subject to the terms and 
conditions printed on the advertisement rate card (available 


on request) 


Send your requirements to: 


PERSONAL COMPUTING TODAY 
CLASSIFIED ADVERTISING, 

145, CHARING CROSS RD, 

LONDON WC2H OEE. 


ZX81 KEYBOARD £11.95 
UNIQUE DESIGN FOR UNIQUE PRICE 
Individually handmade and thoroughly tested 
before. despatch, unconventional but practical 
— send SAE for details or order with refund 
guaranteed if performance disappoints. 
MAKE YOUR ZX81 A REAL PLEASURE TO USE 
Send cheque/PO for £11.95 to 


DAVID HEARTFORD 
91 High Street, Evesham, Worcs WR11 4DT. 


ZX81 (16K) Free program. Send cassette and 
SAE to Nick Godwin, 4 Hurkur Crescent, 


Eyemouth, Berwickshire. 


GENIE | 16K computer plus programmes 
worth £300+, + M/C monitor. £220 0.v.n.0. 


Phone (0233) 36639. 


3,¢ Adventure 3’: 
OOWG + nascom 


Adventure games are fascinating and addictive: you tell 
the computer what to do in English phrases, & it acts asa 
window to worlds of magic & mystery. 


Each Level 9 adventure has over 200 individually 
described locations, and a game may take weeks to 
solve! Only combined code and data compression 
allows so much to be provided. 


Colossal Adventure........ TEI IRN dics es £8/£10 
The original classic mainframe game “Adventure”, with 
all of the treasures, creatures and rooms hinted at in 
computer magazines. And we have added 70 extra 
rooms to the end-game! 

Adventure Quest............ RELIG seeds eons £8/£10 
From the great forest, up orc mountain, braving fire, 
marsh and illusion on a quest to rescue Middle Earth 
from Tyranny. Use swords, spells and subtlety to combat 
opponents from dogs to demons, ghouls to ghosts, and 
wizards to 200-foot worms. 

Free P&P. NO VAT. Money back if not happy. Supplied 
on high quality tapes. Send order, stating which com- 
puter, or SAE for details of all our games to: 


LEVEL 9 COMPUTING 


229 Hughenden Road, High Wycombe, Bucks HP13 5PG 


e Super Maze bd 


ZX81 20% ott 


oO 
Fast Flicker-Free Action c\? 


or 
£5 inc P&P 
& VAT 


13 Motcombe Farm 
Road, Heald Green, 
Stockport SK8 3RN. 


eSuperb Graphics 
eGuaranteed Loading 
eOn-Screen Scoring 
Constantly Changing Maze 


M.M. SOFTWARE 


VIDEO GENIE SOFTWARE: Buy the best. 
For education and utility. Vulgar Fractions 
Parts One to Four, £10.00 each: Anagramist 
£7.50: Computer Hangman, £8.50: Music 
Theory ‘One’, £8.50: Translator, Decimal to 
Hex and Binary, £9.50: “Free” Menu-fed 
games cassette with every two purchased. 
Branksome Education, -18 Oxford Road, 
Guiseley, Leeds. 


16K RAM PACK £26.50 incl. free cassette - ALIEN ATTACK 
(7K M/cj. Quite simply the best!"Also available 64K RAM 
PACK - same size, same quality as the 16K RAM - £62.95. 
Normally despatched within 10 days of receipt of order. 
GAMES PACK £4.95, includes: - 3-D Battle (M/code-1k), 
City Bomb (M/code-1K), Warp Wars (16K), Snake (16K) 
Sweet Tooth (16K), Slalom (16K) & Black Holes (16K). 
TOOLKIT includes: Line renumber (incl.GO TO & GO SUB), 
search & list, search & replace, screen file, hyper-graphics 
mode, free space, tape wait routine. ALL FOR ONLY £4.95. 
GRAPHICS TOOLKIT: 22 exciting M/code routines to 
enable you to produce screen displays as never before. Incls. 
draw & undraw, border, foreground, background, 4 way 
scrolling etc. etc. ONLY £4.95. 

BATTLE SHIPS (13k): First ZX81 version of the old favourite 
Battle Ships & Cruisers. ONLY £4.95. 

All above software for ZX81 with 16K RAM. 


JRS SOFTWARE 


19 WAYSIDE AVENUE, WORTHING, SUSSEX BN13 3JU 
TELEPHONE: WORTHING 65691 


16K BBC Space Invasion and Maze Pro- 
grammes. Full colour and sound. £4 each, £6 
both. McKeever, 67 Danes Road, Bicester, 
Oxon. 


ZX81 UK101 


ZX BASIC TUTOR — Turns_a ZX81 into a 
teaching machine, teaching you Basic pro- 
gramming in six easy stages. Requires 16K Ram 
Pack. Cassette £5 

ZX81 PRINTING SERVICE — Send us your 
program on Cassette and we will send you a 
printer listing of it. £2.50 

UK101 PRINTING SERVICE — See above 
UK101 SCREEN MAP — Shows memory loca- 
tions of memory-mapped screen. Ideal for 
graphics programs £1.25 

EXTRA-LONG CASSETTE AND VIDEO 
LEADS — Cassette leads are 1m long, Video 
leads 2m. For ZX81 and ZX Spectrum. State type 
required £3.50 Each 


EON COMPUTING 
17 Sidney Road, Wood Green, 


London N22 4LT. 
Same Day Dispatch Mail Order Only 


 F 


PERSONAL COMPUTING TODAY 


CLASSIFIED ADVERTISEMENT — ORDER FORM 


If you have something to sell now’s your chance! Don’t turn the page — turn to US! 


| Rates of charge: 30p per word per issue (minimum of 15 words). Box Nos. £2.50p per issue 
! and post to PERSONAL COMPUTING TODAY, CLASSIFIED DEPT., 145 CHARING CROSS ROAD, 


145 CHARING CROSS ROAD, LONDON WC2. 


Please place my advert in PERSONAL COMPUTING TODAY for........ issues Commencing as soon as possible. 


i | am enclosing my Cheque/Postal Order/International Money Please use BLOCK CAPITALS and include post codes. 
Order for: (delete as necessary) £..... (Made payable to A.S.P. Ltd) Name (Mr/Mrs/Miss/Ms) 


: : OR Debit my Access/Barclaycard — Rudcnes (delete accoraingly) 
(Delete as necessary) cece reer rere eeeeeeeeeee eee s reser erase sere eens eeeeeesesseeeeeeseseeeeenes 


COSHH EHS HHEHEHTHEHEHHEEHSHEHSHEHHHSHHTHHSHEHHSHHHSHEHHEHHHEHHHEHHEHHEHHHEHHHHHHHHHHEHHEHSHEHHEHE HHH HEEB 


SCHOHEHSHHSHEHEHHEHHEHHESEHEHEHEHEHEHEHHEHEHEHHHEHEHEHHEHHEHHEHHEHEHHHEHHEHEHETHEHEHEHHEHEHHEHSHEHHHHHEHEEHHHHEHEHTEHEEEHEE 


si ua dak Nat ne Se a eee 


SORCNEUUEN os ahcnicse alot sia ce ras e8tses peanapiin cbt TIONG iis, acs sm song te 
| All classified advertisements must be paid for in advance. ERY TING Fis Ps 25s al aac es aie snikis Waclvigns coop bus deebe US EeE ecu pcndarccoune 
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PLEASE MENTION 


PERSONAL COMPUTING TODAY 
WHEN REPLYING TO ADVERTISERS 


AB & C COMPUTERS KNIGHTS TV & COMPS 
ACORN SOFT MICHAEL ORWIN 
ADDICTIVE GAMES MICRODEAL 
AMBER CONTROLS MOLIMERX LTD 
ANGLO AMERICAN NORMAN AUDIO LTD 
ARTIC COMPUTING PETER FURLONG 
ATARI INT. (UK) INC PHOENIX MARKETING 
BASICARE PHILIP COPLEY 
BUFFER MICRO SHOP JOHN PRINCE 
CAMBRIDGE COMPUTER STORE PRO SOFTWARE 
C J E MICROCOMPUTERS QUICKSILVA 
COMP SHOP RICHARD ALTNASSER 
COMPUTER CONCEPTS 3 ROSS SOFTWARE 
CONTROL TECHNOLOGY SATURN SOFTWARE 
CROWN BUSINESS CENTRE SHIVA PUBLISHING 
SILICA SHOP 
SILICON CENTRE 
SINCLAIR RESEARCH 
DRAGON DATA SIR COMPUTERS 
ELANBEE GRAPHICS SOUTHERN SOFTWARE 
ELECTROQUIP STRIPLAND LTD 
ELTEC SERVICES 
FULLER MICRO SYSTEMS 


UNIVERSITY COMPUTERS 
VIDEO SOFTWARE 
VIRGIN BOOKS 
INTERFACE WIDA SOFTWARE 
KEMPSTON (MICRO) ELEC 
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Organic Micro 


What do you do when you want to make your micro more powerful? 

You add memory. Memory is the most expensive part of a microcomputer. For 
example, to increase a ZX81 from 1K to 16K of RAM costs over 70% the price of 
the micro itself. The rest of the cost is shared between the CPU, ROM. the 
circuit board, the case, the keyboard, the various plugs and sockets, as well as 
the manufacturing and marketing expenses. 


What do you do when you grow out of your ZX81, ATOM or VIC? 

Throw them away or give them to your kid, and buy a more powerful machine. 
All you really wanted was a new CPU and a new ROM. probably the least 
expensive bits of integrated electronics, and yet you have normally to replace 
everything. One way of tackling this redundancy problem is to have a system 
which uses a universal bus, such as the S100. The major cost of this type of 
mother board system is a big case full of sockets, and a large fan-cooled power 
supply to cope with future expansion. The case alone will cost more than, for 
example, a VIC or ATOM. Although such a system allows some versatility in 
plugging in various boards ranging from CPU to disc controller, and allows 
upgrading of the computer, it is fundamentally limited by both the finite 
number of expansion slots and the large initial Outlay. 


What is so different about ORGANIC MICRO? 

ORGANIC MICRO is a new concept in the packaging and organisation of a 
microcomputer. It relieves you of all the constraints on expansion and 
upgrading. 

IT GROWS WITH YOU. 


It consists of a family of modular units, each housed in an identical case, 
carefully designed to be both stylish and functional. Each unit can be equipped 
with different internal circuitry to perform respectively different functions. 
Each carries its own physical and electrical connections so that units ‘can be 
connected into a linked multifunctional assembly which can be readily 
modified or extended. In this way a microcomputer can grow from a simple 
Starter system into a fully fledged machine as your needs evolve. The system 
will always be smartly packaged at each stage of its expansion because of the 
way the identically packaged modules interlock. Specific requirements can be 
met by adding a new unit, and the CPU module can be replaced when 
necessary, instantly creating a new and more powerful upgraded 
microcomputer. The old CPU could be used as the heart of another system, 
there is no reason to throw it away. 


ORGANIC MICRO will serve you forever. 


AVAILABLE NOW - modules to turn your ZX81 into an Organic Micro. 


PERSONA — This module is the basis on which the system grows. It buffers in 
all the signals from the ZX81 expansion port via a 44-way ribbon connector. It 
then talks to other modules via a 64-way ORGANIC BUS configured so that it 
fits onto the given ZX81 Memory Address Map. Up to 4 Mbytes of the 
addressable positions are allowed, all signals for dynamic memory operation 
are generated on board. Other modules respond when PERSONA sends their 
individual SLOT signal along the bus. A generous + / - 5 volt regulated DC 
supply powers all the modules. £24.95 


MINIMAP — This extends the 64K of the ZX81 address space up to a possible 1 
Mbyte. The space is organised into vertical 64K PAGES divided into 
SEGMENTS labelled FILE A, FILE B, ROM, TOOL, DATA, PATH and SLOT. Up 
to 16 horizontal PAGES can be supported. All this memory can be defined 
dynamically from within a program, allowing, for example, a program ina FILE 
SEGMENT to manipulate the contents of DATA SEGMENTS. £29.95 


RAM 08 — This low-cost basic memory module has 2K of memory expandable 
up to 8K simply by plugging in extra RAM chips in the vacant sockets. It is 
located in a region of address space not used by BASIC programs and is ideal 
for data or machine-coded routines which might be shared by several 
programs. £19.95 

RAM 16 — The remarkably low cost of this memory expansion module 
demonstrates the economy achieved by generating all signals necessary to 
operate the dynamic memories from PERSONA. On-board address decoding 
permits the simultaneous use of many RAM 16 modules. In common with all 
the memory modules it can be enabled/disabled under the control of an 
external signal. £21.95 

RAM 64 — Providing 64K of memory expansion arranged as four blocks of 16K 
all of which can be used simultaneously (unlike other available 64K add-on ) 
under the control of MINIMAP. £64.95 


DROM — This sophisticated and useful module is a non-volatile memory of 2K 
expandable to 8K. This is achieved using ultra low power CMOS static memory 
in conjunction with a Nickel-Cadmium battery, which is continuously 
recharged during normal operation. An invaluable module, especially for 
saving programs under development, or often-used routines or data, making 
tedious cassette reloading and saving unnecessary. Individual 2K blocks can 
be protected against accidental overwriting. £32.95 


BASICare Microsystem Ltd, 


5 Dryden Court, London SE11 4NH 


TOOLKIT — Up to four 2K EPROMS can be used in this module, which are 
located in address space after the ZX81 on-board ROM. This allows the calling 
of TOOLKIT-held routines using the USR function. Since they can be 
individually enabled/disabled, several TOOLKIT modules can be used under 
MINIMAP control. £17.95 

PERICON—a — General purpose peripheral interface providing 24 lines of 
Input/Output. Up to four such modules can be simultaneously used allowing 
basic 1/0, strobed 1/0, and bidirectional 8 bit data transfer with handshakes. 
£22.95 

PER!ICON—b — For access and control of the outside world. The 24 lines are 
capable of directly operating relays or diving long signal lines. On-board 
address decoding allows the simultaneous use of up to four such modules. 
£27.95 

PERICON—c — A Centronics parallel interface permitting the ZX81 user to 
drive a 80-column dot-matrix printer. £34.95 

USERFONT — An option available on DROM, ROM 08, or TOOLKIT, this 
allows the ZX81 user to define a set of 128 display characters dynamically 
under program control. £6.95 


How to order: Simply use the order form below and either enclose a cheque or fill 
in your Barclay/Access card number. Please allow 28 days for delivery. There is 


a 14 day money-back option 
Module 
£24.95 


PERSONA 


| enclose a cheque/PO to 
BASICare Microsystem Ltd for £ 
Please charge my Access/Barclay card 


No: 
Name: 
Address 


Tel 01-735 6408 
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